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The Electric Illumination at Moscow. 





It isnot only on the stage that the dashing splendor of the 
electric light is invoked for production of spectacular ef- 
fects. In those grand public illuminations and displays 
of fireworks which ordinarily prolong the festivities of a 
day of celebration far into the night, its brilliant rays 
cannot now be dispensed with. These are real spectacles, 
where the iridescent lights of rockets, roman candles, 
and multicolored fires rival the enchanting scenes of fairy 
land or the Arabian nights, and the electric lamp—far 
more wonderful and bright than Aladdin’s—is just what 
is needed to spread o’er the scene the silver radiance 





triumphs of the Cesars, and which the Emperor had pre- 
pared for himself in the very face of the revolutionists 
thirsting for his blood. 

Though we might here add many interesting items to 
show how well the spectators who thronged there from all 
parts of the empire, ay, from all parts of ete. and even 
from America, wil) have reason to remémber for ever the 
splendor of this day, we must reluctantly pass over fur- 
ther details, to confine ourselves to that which is of more 
immediate concern and interest. 

Our front page illustration, which is reproduced from 
La Lumiere Electrique, represents the palace of the 
Kremlin as it appeared on the evening of the 28th 
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apvce of an immensé stream of molten metal. Powerful 
are lights in groups along the embankment served to throw 
into even greater relief the already highly illuminated 
walls of the citadel. In each of the eighteen towers of 
the Kremlin were arc lights of enormous candle-power, 
which projected afar their sun-like bands, lighting up the 
scene like a continuous sheet of lightning and throwing a 
flood of light over the cupolas of the Terem, the Temple of 
the Saviour and the cathedrals of the sacred precinct. 

| Jt is this particular portion of the illumination which 
our illustration represents. It shows the immense beams 
of light emerging on all sides from the towers of the Krem- 





lin to throw themselves on the monumentsof architectural 


THE ILLUMINATION OF THE KREMLIN AT MOSCOW. 


which completes the triumph of light over darkness. 
The magnificence and the gorgeousness of the effects 
which can be obtained by the aid of the electric 
light were well exemplified in the illumination of the 
city of Moscow, last May, on the occasion of the coronation 


of the Czar of all the Russias. It issaid to have been one | 


of the grandest spectacles ever witnessed. The municipal 
authorities had foreseen that only the electric light in my- 
riads could properly equal by night the munificence of 
decoration which had been displayed by day. It was on 
the evening of the 28th of May that this royal feast of light 
took place, like a last sublime effort to memorate the 
pageantry of the eventful day and to celebrate the glory of 
the newly-crowned monarch. The press of all nations has 
spoken repeatedly of this royal pomp, which recalled the 





of May, though it fails to give more than a faint idea of 
the resplendent beauty of the illumination. Never before, 
says Our contemporary, was such a multitude of lights 
gathered in the same space. They seemed literally to 
touch each other, as they studded towers and steeples and 
surrounded domes with what seemed at a distance like a 


| huge necklace of fiery light. The high tower of Ivan Veli- 


koi, which rises proudly in the centre of the Kremlin, was 
literally covered with Edison lights, which formed golden 
silhouettes of the most fairy-like appearance. At the 
same time the spires of the strange cathedral of Wassili- 
Blajenoi gleamed all over with multicolored facets, while 
sparks of dazzling light , studding the walls and battlements 
of the ancient citadel and reflected in thousands by the 
somber waters of the Moskowa, gave that river the appear- 


art around, and gives an idea of the wonderful manner in 
which the electric light brought to view the curious and 
entrancing beauties of the picturesque decorations which 
the occasion had brought out. It shows how powerfully 
ic contributed to impress vividly the spectator of thisscene 
by enhatting the fantastic éclat of the illumination. 
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SIEMENS LAMPS IN BERLIN.—At Berlin the electric light 
in the arcade between Friedrickstrasse and Unter den 
Linden with ten Siemens lamps has given the following 
result: For four and a-half hours the cost was 5.48 francs 
per hour for each lamp of 50 candle-power. The total cost 





of the lighting of the arcade by gas was 12,000 marks per 
annum, by the electric light 5,642 marks, 
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Notes on the Vienna Exhibition. 





We add some further gleanings on the chief features of 
the Vienna Electrical Exhibition: 

It is stated that the commission of the Vienna Electrical 
Exhibition has prepared iron cases or screens, for the pro- 
tection of those whose duty will carry them into the 
vicinity of powerful dynamo machines, The very serious 
mischief that was done to many valuable watches in the 
early days of electric lighting Jed to the production ofa 
machine by which the watch was steadily turned in front 
of a magnetic pole until it was again demagnetized, but it 
will, no doubt, be more satisfactory to the owners of good 
watches to avoid the necessity of such experiments. 





The correspondent of the London Times at the Vienna 
Electrical Exposition writes: A most important advance 
in incandescent lighting is for the first time practically 
illustrated on a large scale at this exhibition. It is the 
possibility of turning on or off any number of incandes- 
cent lamps in one circuit without any special apparatus 
for the regulation of the current. This is done by means 
of the compound dynamos, whose principle I have shortly 
described in my previous letter. By a simple manipulator, 
fastened to the wall near the machine, any number of 
incandescent lamps can be short-circuited. How im- 
portant this is will easily be understood on reminding 
your readers that all the incandescent systems, Edison, 
Lane-Fox, Maxim and Swan, have special apparatus for 
this purpose, all based on the principle of introducing a 
greater or lesser resistance into the circuit. These special 
apparatus are no longer necessary, and a great saving is 
thereby affected. Ali the known incandescent lamps are 
fully represented, and are used for lighting the furnished 
apartments and the picture and art galleries in the east 
transept, and also some of the pavilions containing the 
post-.ffice exhibits ot the various countries. The English 
pavilion is very prettily lighted by a chandelier of Lane- 
Fox lamps, and isa very comfortable lounge. One of the 
furnished rooms, a lady’s boudoir, is very pretty. The 
ceiling is pierced by a number of little glass stars, behind 
which an incandescent lamp is placed, thus giving the 
ceiling the appearance of a starlit sky. 

Nobody who has seen the light exhibition at the Crystal 
Palace could help being struck with the fact that a vast 
improvement bas taken place in the quality of the arc 
light. Tis has to be ascribed to two causes—first of ail, 
and chiefly, to the greater perfection in the construction of 
dynamos; and, secondly, to the greater simplicity of con- 
struction of the arc lamps. From repeated observations, 
extending over a whole week, which I devoted exclusively 
to the study of machines and lamps, I have come to the 
conclusion that our Euglish-made machines are greatly in- 
ferior in their details to continental machines. Nothing 
can exceed the neatness and accuracy with which the 
Schuckert, the Ganz and the Schwerd machines are con- 
structed, and this accounts, to a great extent, for the 
steadiness of the arc lamps of these firms. Every, 
even the slightest, irregularity in the movements of the 
dynamo causes a flickering of the lamp, and given equally 
good carbons, used in lamps of equally good construction, 
the steadiness of the light will entirely depend upon the 
quality of the feeding dynamo, The steadiness of the arc 
light is one of the problems which is not entirely solved 
yet, but not the least doubt remains that the problem i 
one of perfection of details in the construction of machines 
in the first place, and secondly of lamps. The Pilsen, the 
Schwerd, the Ganz, as well as the Siemens lamps, are 
coming neurer and nearer to the desired degree of steadi- 
ness. Forty-four Pilsen differential lamps and 40 Brush 
lamps, placed on a gallery near the top of the rotunda, are 
the main factors for the illumination of that large hall. 
Four Schuckert dynamos supply the current for the dif- 
ferential lamps of 1000-1200 candles each. A 60 horse- 
power engine is used for driving the four machines, and 
also another ordinary Schuckert dynamo, which feeds 12 
arc lamps in the Austrian section, in addition to a 
Schuckert compound machine for a number of incan- 
descent lamps. 


A very interesting instrument is exhibited by Mr. 
Ericson of Stockholm, writes the correspondent at the 
Vienna electrical exposition to the London Times. It is 
intended for a limited number of subscribers (not more 
than five) living at some distance from a central station, 
and replaces a second station which would necessitate the 
employment of at least one clerk. By means of this 
apparatus the correspondence between two of the five sub- 
scribers, or between one subscriber and the central office, 
is effected from the latter. There is one main line between 
the central station and the, as we may call it, secondary 
automatic switch-board, which is put up at any place at or 
near the residence of the five subscribers, and from it a 
separate short line connects each of the five subscribers 
with the automatic switch-board. If one of the five sub- 
scribers calls, the call is heard only at the central office, 
where a bell rings and an annunciator falls exhibiting the 
number of the calling line. After this the clerk at the 
central office has to ascertain which of the five subscribers 
has called, and this being done the communication may 
be established between the caller and any other subscriber 
of the centrai station. As long as the connection is made 
neither of the other four bells can ring because the con- 


nection is interrupted at the automatic switch-board. As 
soon as the conversation is finished the clerk at the central 
office re-establishes the original connections, and the station 
is ready for a fresh call. A number of these secondary 
automatic stations can be controlled from one central 
office, and the saving of conducting wire and also of 
carbons is considerable. 

The French postal and telegraphic department has sent 
to Vienna the tasteful kiosk made for the Paris Exhibition 
of 1881. It is placed on a platform immediately opposite 
the principle entrance. Under the flooring are 1,200 or 
1,500 cells, composing the powerful batteries required for 
the ingenious apparatus displayed. Here may be seen 
telegraphy perfected, apparently, to the utmost limit. Not 
only is the language of man conveyed over thousands of 
miles in a few seconds, but his very handwriting, and the 
drawing he puts on paper, are transmitted letter for letter 
and line for line from one point to another. The French 
War Office exhibits complicated instruments for measuring 
the speed of projectiles, fur the exact estimate of the force 
of recoil of guns and rifles, etc. The navy, the colonies, 
the departments of commerce and public instruction are 
all represented. Among other curious instruments is an 
electric scale, invented by M. Becquerel, dispensing with 
the use of weights. The amount of electro-magnetic force 
necessary to keep the needle of the scale at its centre cor- 
responds on a dynamometer to the weight. Dr. Boudet, 
of Paris, contributes scientific apparatus of much import- 
ance. In medicine, sound is of infinitely more diagnostic 
value than sight. Acting on this principle, Dr. Boudet has 
applied the telephone, or, more accurately speaking, the 
microphone, to instruments which heretofore transmitted 
but imperfectly to the observer’s ear those sounds that 
invariably accompany many organs of the human body in 
their functions, and which in their slightest variations im- 
part much information to the experienced physician. Dr. 
Boudet has now invented a stethoscope so delicate that 
the murmurs heard with each beat of the heart are trans- 
mitted with the greatest accuracy, rendering perfectly 
appreciable the most trifling deviation from the normal; 
the soft, breezy sound of the air passing through the 
minute tubes of the lung cannot undergo the slightest 
change without being easily detected by the instrument. 
Dr. Boudet’s sphygmophone records the flowing of the 
blood as it rushes through the arteries, and his myophone 
renders audible the crisp, crackling sound caused by a 
muscle as it contracts. Altogether the French Exhibition 
is a most complete and remarkable display of the innumer- 
able applications of electricity. 
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The Telephone in Maryland. 





The consolidation of the telephone interests of Maryland 
and the District of Columbia, which resulted in the forma- 
tion of the Chesapeake & Potomac Telephone Company, 
has given a great stimulus to telephonic construction and 
communication throughout the territory covered by the 
company’s franchises. We learn from the Baltimore Sun 
that the latest extension of telephonic connections is be- 
tween Baltimore and Alexandria, Va., by a continuation 
of the line from Baltimore to Washington. About 60 miles 
of wire are talked over in conversing with parties in Alex- 
andria, Washington has a net work of telephonic wires, 
and many suburban points are connected with the ex- 
change. The Chesapeake & Ohio Canal telephone is a 
private line, and was one of the first lines put up in the 
State. It runs from Georgetown to Cumberland, a dis- 
tance of 185 miles.- The Chesapeake & Potomac Telephone 
Company expects to make arrangements to have the wires 
of the canal company connected with its wires, so as to 
have commercial connections throughout the canal com- 
pany’s line and Western Maryland. The canal company’s 
line will also be used as a through line to reach distant 
points, and will be connected with a system to reach all 
points in Maryland and probably many outside of the 
State. Hagerstown, Cumberland, Frederick, Annapolis 
and numerous other places will be connected with Balti- 
more, 

The Cumberland exchange connects with Frostburg 
and Lonaconing. The mines in this district are connected 
by telephone, and wires run from the mines to the houses 
of the various superintendents. There are also a number 
of private lines. Frederick is building towards Baltimore, 
and has completed seven miles. This line comes to Elli- 
cott City. A line is already built from Baltimore to 
Ellicott City, where it will connect with the Frederick 
line. Baltimore will also have a second line to Frederick, 
by the way of Westminster, Uniontown, Union Bridge, 
Johnsville, Liberty and Mount Pleasant. A line is planned 
from Frederick to Washington, by way of Urbana, Hyatts- 
town and Rockville. Baltimore will also have a line to 
Washington by the way of Frederick. The line from 
Frederick to Hagerstown passes through Boonsboro’, 
Fairview and Middletown. There is a line from Hagers- 
town to Williamsport. 

The line connecting Baltimore with Hagerstown is now 
being built, and two and a half more miles of construction 
will put it in working order as far as Frederick. A line is 
being built from Frederick City to Liberty, in Frederick 
County, and another from Frederick City to White’s Ferry. 
A line is in course of construction from Baltimore to An- 
| napolis, and will be completed by Nov. 1, This will secure 








communication with all the stations on the Annapolis & 
Elkridge Railroad. 

There are no public lines on the Eastern Shore, but indi- 
viduals have wires running from point to point to facili- 
tate business. There are likewise private wires at Havre 
de Grace and at other points along the Susquehanna River. 
Many new lines and conneetions are projected, among 
them a line from Baltimore to Belair, and from Belair 
through intermediate points to Chestertown. Nothing is 
projected for the counties of Prince George’s, Charles, Cal- 
vert, St. Mary’s, nor for Ann Arundel below Annapolis. 
Inducements would cause the company to run lines 
through these countiesto Drum Point, in Calvert, and to 
Point Lookout, in St. Mary’s County. The Chesapeake & 
Potomac Telephone Company comprises at present ex- 
changes in Baltimore, Hagerstown, Cumberland, Fred- 
erick and Washington, D. C. The telephone system in 
Baltimore. will be made entirely new by Dec. 1. New 
switch-boards and other improvements will be put in and 
the service greatly improved. The telephone business 
throughout the State is greatly on the increase. 
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How Dio Lewis Regards It. 





The following remarks are taken from the new monthly 
magazine bearing the name of Dio Lewis, and devoted to 
hygiene : 

During the next fifty years the advance in mechanical 
inventions will doubtless far exceed that of the last fifty 
years. As yet, we know very little of what may be called 
the ‘“‘energy of nature.” 

Probably the next important application of it will be 
the perfecting of the electric light, so that it may be 
brought into daily use. 

It has already been demonstrated that an electric light 
can be produced which will be equal to 1,000 feet of gas 
costing $2.50, at an expense of only 50 cents. Addeé to the 
powerful motive of economy is the fact that the electric 
light is steady, does not flicker, does not heat or vitiate 
the atmosphere, has no odor, can beinstantly lighted with- 
out the use of matches and is of superior brilliancy. 

Not only will this light be used in the cities, but small 
manufacturing towns with water power can also be bene 
fited by the simple erection of a water-wheel and genera 
tor, so that Lowell, Manchester and Lawrence may yet be 
lighted by water from the Merrimac River. 

Electricity will also doubtless provide us with elevators, 
thus doing away with the going up and down stairs that 
is so destructive to health and life in a city, and placing 
what is now the convenience only of hotels and large 
buildings in every private house. 

And this same powerful agent also holds before us in the 
future another bright promise. The open wood fire has 
given place to the close stove, dry furnace heat, or ill-reg- 
ulated steam ; but we may hope in the near future to have 
our houses warmed by electricity ; then gas, now expen- 
sive, as it can only be produced from the best quality of 
coal (in fact, only 6 per cent. is used, the remaining 94 per 
cent. being wasted), may be manufactured for cooking 
purposes out of the poorer quality, and ornamental heat- 
ing fixtures may be found in parlor, bedroom and kitehen 
which will not fill a room with dust, nor vitiate the atmos- 
phere, as the gas will be burned in a closed radiator, the 
fumes escaping up the chimney. 


eee ee 





Edison’s Toy Baby and Patent Shirt. 





Undergoing general circulation is a story that Edison, 
the inventor, has produced an electrical toy baby that can 
arrange the letters of any name from among spelling 
blocks; that can say, ‘‘ Come in,” ‘‘ Mamma, I’se sleepy,” 
and two or three other sentences, and that can cry, laugh, 
sing, and play the piano. 

“Is that a fact? I hadn’t heard of that story yet,” said 
Mr. Edison’s private secretary last week; ‘‘ that must be 
the Jatest out about Mr. Edison. Is that a European or an 
American tale ?” 

‘* That’s of Waterbury,Conn., manufacture—that is, if it 
is manufactured.” 

‘* Well, it certainly has no truth in it. Most of the clever 
stories about Mr, Edison, however, are European. The 
latest was published in the Vienna Tageblatt. That was 
about the 365 shirt—a garment that Mr. Edison was said 
to have succeeded in manufacturing of 365 delicately thin 
sheets of paper in layers, one layer for every day in the 
year. You tore off the outer sheet every morning, and 
started each day with a spick and span clean shirt. For 
leap years you bought a 366 shirt. A man in Paris went 
to an exchange office, bought a five-dollar bill, and mailed 
it to Mr. Edison for a sample of the garment, and a chap 
in Berlin tried to buy the agency for it in Prussia.” 
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Elementary Electrical Experiments. 





Novices in electricity, and those who wish to enter upon 
a novitiate, often address to us inquiries as to the best 
means of making practical experiments, and the rules to 
be observed. The number of such applications is rather 
on the increase, and it may not be out of place, therefore, 
to give a little instruction of a primary and introductory 
character. For the subjoined experiments we are indebted 
to Prof, Curt W. Meyer, of this city, and though they are 
not connected so as to shuw the progress of the science 
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through the elementary principles to those more complex, 
they will give an admirable idea of the way in which the 
beginner may put himself upon a footing of familiar 
acquaintance with the mysteries of practical electricity. 
We give a cut, for instance in Fig. 1, illustrative of 
Electric Repulsions, and, by the way, may remark that a 
stick of ordinary sealing wax, a glass tube or glass rod 12 
inches long, a rubber of flannel and one of silk, will be 
materials out of whose use much sound and valuable in- 
struction may come. In the present experiment pith balls 
are taken and suspended on the bent glass arm. The seal- 














Fie. 1. 


ing wax is excited by rubbing with flannel, and is brought 
near the upper part of the brass wire. When the wax is 
slid alongside the wire, so that excited parts may touch 
the wire, the balls will fly out. Brought near to the wax, 
now, any of the electrified pith balls will be repelled from 
it; but if it be brought near to the excited glass, it will be 


‘ attracted. Or the experiment may be made another way, 


i. e., by bringing the excited glass near touching the brass 
wire and sliding the tube alongside the wire several times 
until the pith balls fly out. Then, on bringing the glass 
near the electrified pith, it will be found that the glass re- 
pels the pith, and that the sealing wax attracts it. 

In the figure below is seen an electrical machine, consist- 
ing of a round glass plate, eight inches in surface diameter, 
and of fine quality. This is furnished with an axle and 
crank in the centre of the plate, the former fitting into a 
box and the latter intoa pillar. The pillar is to be screwed 
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Fig. 2 


into the large base fastened inside of the cover of the in- 
strument box, and to it a brass arm is attached holding a 
flannel cushion on each side of the plate. The cushions 
are provided with an amalgam specially prepared for these 
instruments—bi-sulphide of tin; and they are also provided 
with pieces of silk that cover the glass plate partially and 
prevent the electricity from escaping into the atmosphere 
before it reaches the points of the prime conductor. This 
prime conductor is a metallic ball with points attached, in- 
sulated on a glass rod, and is to be so fitted into the small 
base situated closest to the machine pillar that its points 
nearly touch either side of the plate, at about one inch 
from its edge. With a hard rubber plate a greater variety 
of experiments could be performed. 

Turning the plate from the cushions in the direction of 
the silk attached to it, electricity is immediately generated 
on the plate where it rubs the cushions. Positive elec- 
tricity is carried by the plate to the points of the prime 





Fig. 3. 


conductor, and negative electricity escapes through the 
wire from the cushions, and thence through the pillar to 
the ground. Sparks about half an inch or more in length 
are obtainable from the prime conductor while the plate is 
in motion. To obtain sparks, the knuckle of the finger 
may be used, instead of the more sensitive tip of the finger, 
but the spark is not painful. It is necessary to connect 
the Leyden jar in order to obtain shocks, placing it with 
its upper wire loop on the conductor, and the metallic cord 
ttached to it touching the ground, The jar will be 


charged with positive electricity by a few revolutions of 
the glass plate, negative electricity collecting meantime 
on the outside tinfoil coating of the jar. Taking the jar 
from the conductor without touching either the conductor 
or the upper loop, holding the tinfoil coating in one hand, 
and approaching the loop with a finger of the other hand, 
the experimenter will discharge the jar and will feel a 
shock. The manner of doing this is shown in Fig. 
Several persons may take part by joining hands, the first 
holding the outside coating of the jar and the last touching 
the loop. A powerful shock is felt if the jar be charged 
to its full capacity by about 30 or 40 revolutions of the 
plate. 

In case it is desired that the spark should not pass 
through the body, the discharger should be used. Hold- 
ing the Leyden jar, as in Fig. 3, take hold, with 
the other hand, of the end pin with ball attached, fastened 
to the metallic cord on the outside coating ofthe jar. As 
soon as the ball is brought near the upper wire loop, a 
brilliant spark is discharged with a sonorous report. This 











Fia. 4. 


occurs because the opposite electricities have united 


through the discharger by means of a spark. If a pa- 
per or card be held between the loop and the ball, it will 
be penetrated by the spark. To obtain good effects with 
spark or shock, use the jar immediately after it is 
charged. 

An amusing experiment is that called ‘‘The Head of 
Medusa.” The glass stem, with the head attached, should 
be placed in the base of the box that forms the stand for it. 
Then attach the chain to the hook on the neck of the bust, 
and the other end of the chain to the prime conductor, 
and do not allow the chain to touch anywhere else. A 
few revolutions of the plate makes the head positively 
electric and the silk hairs will “stand on end” repelling 
each other, and they will stand on end as longas the plate 
is turned. If you puta finger near, each hair will be 
attracted, and if the bust be touched the hair will fall 
down, both electricities being then united. Or, as another 
way, disconnect the chain, charge the jar, and touch the 
hook on the neck with the loop. (See Fig. 4.) The hair 
rises at once, but as soon as the bust is touched again with 
the finger, it falls. In a dry condition of the atmosphere, 
the hair will stand ‘‘like quills upon the fretful porcupine” 
for several minutes. 

The above experiment appeals to the eye; the next is 
intended for the ear. Place the apparatus upright, as in 
Fig. 5, insert the wooden stem into the base of the box, 
let the small clapper hang evenly between the two bells, 
and attach the chain from the hook of the bell apparatus 
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to the prime conductor. The clapper will be alternately 
repelled and attracted, with pendulum-like movement, by 
the revolution of the plate, and will keep up a constant 
tinkling on the two bells. As before, the chain may be 
detached and the charged Leyden jar be connected. Here 
is strikingly illustrated the action of repulsion and attrac- 
tion. First the clapper is attracted by the positive charged 
bell ; it becomes positively charged itself, and the charge 
cannot escape through the silk thread; the clapper will 
be repelled and driven on the other bell, touching which it 
is enabled to discharge its positive electricity to the ground. 
Again it is attracted by the first bell and the process is 
renewed, 

The apparatus in Fig. 6 illustrates the properties of 
charged spheres or serves as an electrometer. Having set 
the bent glass arm into the stand, attach to it the brass 
stem with the large sphere and pitch-ball satellites. Now 
connect the chain on the upper glass hook, where it should 
also touch the brass stem ; and connect the other end of 
the chain with the prime conductor. When the machine 
is started, the large ball becomes positively electrified and 





the pith balls as; well. The latter are thus repelled and 





fly out; but if the upper brass wire be touched witha 
finger, the pith balls will fall. Disconnecting the chain, 
charge the jar and touch the upper brass wire as in Fig. 6. 
Then the pith balls will fly out, but touch the wire with a 
finger and theycome together again. To repeat this ex- 
periment, charge the wire, and the pith balls are repelled 
from the sphere ; bring a finger near one of the balls, it 


3. | will be attracted, and after it touches the finger will drop, 


and all the others will act in the same way. Then, charg- 
ing the sphere again, the pith balls fly out. Bring near 
one of them the loop of the Leyden jar, they are re- 





Fia. 6. 


pelled ; bring near it the outside of the jar and they are 
attracted. The more powerful the charge in the jar, the 
greater will be the distance to which the balls will fly out. 

A pretty, interesting and instructive experiment is that 
of discharging the electric cannon. This cannon is filled 
with a mixture of air and gas by removing the cork and 
holding the mouth of the cannon! over a gas-jet, so that 
the uprushing gas may fill it combined with air. The cork 
is then put back. Fig 7 shows how the cannon is now 
exploded. 

The Leyden jar is charged, the cord of it is held against 
the brass tube of the cannon, the loop of the jar is put in 
contact with the insulated knob of the cannon, At once 
aspark passes inside the cannon, explodes the gas and 
ejects the cork violently. If coal gas cannot be had, that 
from a conical roll of newspaper will answer the purpose, 
collected from the small end of the roll. 

The last experiment we shall illustrate is that to show 
the action of points, The glass stem provided with a point 
is put into the stand, (See Fig. 8.) 

The chain is connected from the prime conductor with 
the metalic hook on the glass stem. When the machine 
is operated no electricity collects at the prime conductor 





Fig. 7. 


but such is escaping and streaming from the point on the 
glass stem. The motion of the flame of a lighted candle 
held near the point shows a draught upward, and in the 
dark a stream of light is seen rushing out. On disconnect- 
ing the chain from the conductor, sparks from the latter 

may again be collected by a finger put near. If a pin be taken 
and held near the conductor no spark will fly over; all 
the electricity streams from the conductor to the sharp 
point, and thus the positive electricity of the conductor is 
discharged. It is for this reason that every pointed wire 
should have an end ball. The escape of electricity is pre- 
vented by that means. 

To operate an electrical orrery, connect the chain from 
the conductor with the metallic hook on the glass stem. 
Starting the machine, the experimenter has the two spheres 
rotating ina way that illustrates the annular motion of 
the earth around the sun; and this experiment also illus- 
trates Grove’s discovery of the correlation in force. Instead 
of connecting the machine, the charged Leyden jar may 
be used, as in Fig. 8; and the rotation will continue until 
the jar has about exhausted itself. Let a finger be put near 





Fia. 8. 


the point of the rotating spheres, and follow its motion 
without touching the point, the motion will be arrested 
and finally the point will follow the finger. In this way it 
can be brought again into rapid rotation, and reversing the 
finger following the small sphere from behind, the motion 
will be re-arrested. 

It is not out of place to state that the appliances we have 
mentioned may all be obtained from Prof. Meyer himself. 
He gives special attention to the preparation of philosophi 
cal and chemical apparatus. 
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BELL VERSUS REIS. 





There is nothing like a controversy to bring out facts, 
as a rule, and the controversy between Reis and the 
Bell factions regarding the priority of invention of the 
telephone is no exception to the rule. There are always 
two sides toa question, and the correct answer to the 
question can only be submitted after the arguments on 
both sides have been summed up. Truth is often made up 
of two distinct portions, one from each side of the ques- 
tion, and controversy is the very mirror that gives a 
reflection of both sides to the impartial spectator. The 
letter of Prof. Thompson and our leading editorial on 
the Reis-Bell controversy have called forth an interesting 
communication from Mr. Emil Berliner, which will be 
found in another column. 

Mr. Berliner replies to the assertions of Prof. Thompson 
with quotations from the book of the latter to sustain the 
ground which he takes, 

He objects to the construction placed upon the words of 
Reis by Prof. Thompson, and he cites Reis himself and his 
contemporaries to give the testimony of their own words. 
He literally cross-examines Reis and the witnesses on his 
side in his endeavor to break down their evidence, and to 
show that Reis and his telephone are spectres without form 
in the presence of the undulatory theory. He finds Reis 
himself admitting that his telephone works by a make- 
and-break action at the transmitter, and on this ground he 
denies the assertion that Reis “‘ utilized the property of im- 
perfect contacts which alter their resistance,” which is the 
very essence of the modern telephone system. 

In seeking to draw further the line of distinction be- 
tween the theory and method pursued by Reis and the 
theory and method of Bell, he analyzes the phenomena of 





operation of the Reis telephone in an able manner, and 
he suggests quite a new line of thought which has its 
value in the analysis of the difference between the two 
methods. He submits essentially that whatever Reis 
may have meant to do, he fell quite short of hitting 
the method—that of undulating the current impulses— 
which was that adopted and practiced by Bell, and 
which is claimed to be his own. We are pleased 
to give space to the arguments of Mr. Berliner. 

They give, so to speak, anew version of the story which 
contains much food for thought and reflection. They shed 
new and additional light on the delicate points at issue, and 
they necessarily bring us one step nearer the truth. 
Whether they settle the question definitely we shall not 
undertake to decide in this case any more than in our pre- 
vious comments. Let us first see what more there is to be 
said both pro andcon. Ina controversy of this nature it 
is never too late to ‘‘take evidence.” 

The communication of Mr. Berliner is a good example of 
itself to show that valuable evidence may be deferred until 
late in the discussion. The impartial and disinterested 
spectator who wishes to do true and full justice in his 
decision is content to defer his judgment until the case is 
fully argued, so that his verdict, when it does come, may 
have no cause to appeal to a higher tribual to be reversed. 

Apropos of this same controversy a ‘‘ constant reader” 
writes to ask us whether the fact that Bell, Edison, Gray, 
Mc Donough and Dolbear all acknowledge having read of 
Reis’ invention before making experiments of their own, 
does not decide of itself who was first. It needs no pow- 
erful logic to show that this argument is untenable. As 
well might we refuse to give Watt the credit and that 
gratitude which the world has accorded him for having 
given us the steam-engine, merely because he drew 
his ideas from the crude single-acting engine of New- 
comen, and as well might we claim that the Corliss engine 
was anticipated by the experiments and attempts of the 
Marquis of Worcester, Captain Savery, Salomon de Caux, 
Papin, whose intentions were essentially identical. We 
might even go back two thousand years to Hero of Alex- 
andria. Healso meant to produce motive power from 
steam, but it is plain to all that he failed to pursue the 
methods which are to-day adopted and by which we obtain 
practical useful results. 


a 


Another Western Union Triumph. 





One of the chief events of the week has been the render- 
ing by the Court of Appeals of a decision in the Hatch- 
Williams cases vs. the Western Union Telegraph Company, 
touching the validity of ‘* watered” stock to the amount 
of $15,000,000, distributed to shareholders in the shape of 
dividends. The Court of final resort has reversed the de- 
cision of the General Term, and has affirmed the judgment 
of the Special Term, declaring, upon the facts found, that 
the stock divided was authorized by law and therefore 
valid. 

This opinion has naturally been a topic of interest in 
telegraphic and financial circles, and the remarks passed 
upon it are most picturesquely varied. One evening paper 
noted for its opposition to the operators during the late 
strike, welcomes the opinion as another triumph for the 
Western Union: ‘‘It is only recently that the Western 
Union broke up a gigantic and unjust labor combination, 
thus conferring a great benefit on corporations and the 
public generally ; and now the company have completely 
routed those who, with an infinitesimal amount of stock, 
brought loss to thousands of stockholders.” As a fusion 
of history and argument, this seems to be a somewhat 
illogical misstatement. The recent ‘* success” of the West- 
ern Union in holding out agiuinst the moderate claims of 
hard-working operators with whom public sympathy ran 
strongly is made out to be a great national blessing ; and 
in the same sentence it is unguardedly, unreservedly, im- 
plied that because men happen to hold only 100 shares 
each, aggregating a value of but $20,000 par, out of 
$80,000,000, they do wrong to contend for a principle. To 
follow out this logic, John Hampden was a public enemy 
because he imperilled the national peace for a trifling sum 
of ship money ; a.minority is to enjoy neither conscience 
nor rights ; and the proper state of the commonwealth is 
that described by Goldsmith’s line, in the ‘‘ Traveller” : 
** Laws grind the poor, and rich men rule the law.” 

However, the strange remarks we have quoted are con- 
spicuously without support, and the daily journals of all 
shades of opinion voice the thought and wish of the pub- 
lic in demanding that if the present laws be inadequate tc 
such cases, the Legislature here shall put some effectual 
check upon the watering of stock. The wording of the 
opinion of the Court of Appeals is clear: 

‘Our attention has been called to no statute and we know 
of none in this State which prohibitsa corporation from 





making a stock dividend. The Legislatures in some of the 
States have, we believe, passed laws prohibiting such divi- 


|dends, but in this State no such law has been enacted. 


There is no public policy which in all cases condemns such 
dividends. Shares having been legally brought into exist- 
ence may be distributed among the stockholders of 
a company. By such distribution no harm is done to 
any person, provided the dividend is not a mere 
inflation of the stock of the company with no 
corresponding values to answer to the stock distributed. 
It is conceded that the directors of the Western Union 
Telegraph Company could have issued this stock for money 
to be paid into its treasury. It could have issued it for 
property to be received by it for the purpose of its legiti- 
mate business. But here it is found that over and above 
its capital it possessed property actually worth upward of 
$15,000,000, and we know of no law that is violated, and 
no public policy that is invaded by issuing to the stock- 
holders stock to represent that amount of property, rather 
than in any mode to divide it up and distribute it among 
them. If it could issue stock in payment of property to 
be obtained by it as part of its capital for its legitimate 
uses, why may it not issue stock to its stockholders in pay- 
ment for property in effect purchased of them and added to 
its permanent capital, and which they relinquished the 
right to have divided.” 

The opinion then continues, a little further on : 

‘There is no limit to the capital which business corpo- 


‘rations in this State may have, and there is no limit in the 


law to which they may increase their capital. All that 
can be required in any case is that there shall be an actual 
capital in property representing the amount of share cap- 
ital issued. Indeed, so far as the solvency and respon- 
sibility of a corporation is concerned, they are increased 
by a stock dividend where it has a surplus of property to 
correspond to the amount of shares issued.” 

The ‘‘ facts” are given thus : 

“* After subtracting the dividend there remained to the 
company the full amount of its prior capital stock—to wit, 
property to the value of $41,073,410. Such is the finding 
of the trial court, and that cannot here be disputed. The 
com pany had made surplus earnings which it could have 
divided, but instead of dividing them it had in- 
vested them in property to facilitate and enlarge its 
business, and such property was found to be worth 
$15,526,570. That sum constituted its surplus. 

‘Desiring to use the surplus and add it to the permanent 
capital of the company, and having lawfully created 
shares of stock, they could issue to the stockholders such 
shares to represent their respective interests in such sur- 
plus. Indoing these things no law would be violated; 
capital would be kept intact and no stockholder or creditor 
would have any legal right to complain. 

** All this, however, depends on the finding of the trial 
court that a surplus equalto the dividend existed. That 
finding is not open to criticism here. It was not disturbed 
at the General Term, and therefore concludes us. 

‘There is no statute which requires dividends in telegraph 
companies or in companies generally to be made in cash.” 

Now the practical meaning of all this is that, provided a 
corporation can make a balance sheet of ‘actual capital 
or property representing the amount of share capital is- 
sued,” and can show that ‘‘a surplus equal to the divi- 
dend exists,” it may increase its stock to any figure it 
decides upon, although its whole plant could be duplicated 
for less than half the capital on which interest is paid as 
cash or stock dividend. This may appear contradictory, 
but it is the meaning of the settlement of the appeal. It 


De be a very stupid corporation that is unable to do the 


guring satisfactory to the courts, if the result of these 
suits is to stand for their instruction and guidance. 

‘Tis not ever the justice and the truth o’ th’ question 
carries the due o’ the verdict with it.” The object of laws 
giving corporations privileges should be, in part, to secure 
some right to the grantors, the people, but this opinion of 
the Court of Appeals leaves the people helpless till new 
laws are made, tightening the hold of the State upon its 
creations. By a few persons it is maintained that there is 
in the upshot a justification of the new law compelling bonds 
for damages in injunction cases, but with most men there is 
a conviction that investors, the holders of original stock, and 
the ‘‘dear, damnable” public, have to be better protected. 
Moreover, we notice that the decision is regarded by Wall 
street as a blow at legitimate investments, and that Mr, 
Henry Clews avows his belief that it would have been 
better for the company in question and for the stock busi- 


| ness generally if the issue had been invalidated. To legal- 


ize or to aftirm the legality of, such a watering process, 
arouses suspicions abroad against American securities, and 
hence, even should Western Union stock be listed on Euro- 
pean exchanges, it will not be handled freely or with much 
confidence. 





—— Oe - 
Electricity at the Mechanics’ Fair, Boston. 





An excellent opportunity is afforded those interested in 
electric light matters to examine some of the principal 
systems in friendly competition at the Mechanics’ Fair, 
now in progress in Boston. 

The Music Hall is lighted by the Fuller system, and its 
appearance does credit to that company. The Fuller has 
also several dynamo-electric machines on exhibition, driven 
by the Ball engine, a new engine which we recently men- 
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tioned as the one which embodies an entirely new theory 
of regulation, the governor being arranged to weigh the 
work being done. One of the Ball engines was recently 
sold to the Brush Electric Light and Power Company, of 
Cleveland, the sale being conditional upon the abil- 
ity of the engine to maintain absolutely the 
same speed under a full load as when _ entirely 
empty. The Brush Company expressed themselves 
highly pleased with the engine. Mr. Geo. F. Milliken, the 
New England representative of the Fuller Company, 
speaks in equally high terms of the Ball engine, and thinks 
it will soon be recognized as among the best engines in 
this country for electric lighting purposes, 

The American Company also lights a considerable part 
of the building, and this company has, besides, a full dis- 
play of dynamo-electric machines, driven by two of the 
well-known Armington & Sims engines. These particular 
engines are embodiments of beautiful workmanship. This 
is the engine used by the American Company, who con- 
sider it best adapted to their purpose of any engine in the 
market. The Edison Company also use it. 

Outside over the exhibition building is a large electric 
light tower, the light of which can be seen for many miles 
around. ‘ 

To show the contrast between arc and incandescent 
lighting, the Art Gallery is lighted by Weston incandes- 
cent lamps, and the colors of the pictures come out clear 
and distinct under the rays of the electric light. 

In addition to the engines spoken of above. the Westing- 
house, Cummer, Fitchburg, Porter-Allen, Kendell & 
Roberts, and Hartford engines, all adapted for use in 
connection with electric light plants, are on exhibition. 
Each of these engines has its particular merits, and 
all attract attention from the many electric light men who 
visit the fair. 


Those within a convenient distance of Boston who have 
not yet visited the exhibition will find the time well 
spent in going there and examining the electrical exhibits 
leisurely and thoroughly. The fair, which will soon close 
now, possesses many features of interest which other 
classes of electricians besides electric light men will find it 
profitable to study. The interesting railway signal system 
of the Union Switch and Signal Company, and several 
other exhibits interesting to electricians, can be seen in the 
building. As showing the value placed upon the advan- 
tages of the exhibition, we might mention that we under- 
stand that the employés of the Armington & Sims Engine 
Company, of Providence, are to visit the fair to-day, Oct. 
6th, ina body. They are to go by special train, and there 
will be about 300 in the party. This excursion is very 
creditable to the Armington & Sims Company, and shows 
that the company is determined to sustain the reputation 
it has already achieved by keeping its employés familiar 

“with the latest progress and development in their im- 
portant branch, of industry. 





The Electric Light and Hygiene. 





It is well known that sanitary advantages of great value 
are claimed for the electric light in consequence of the fact 
that it heats the atmosphere less than any other light, and 
does not vitiate the air with those noxious gases which are 
the products of imperfect and incomplete combustion. 
We find in Nature some interesting figures on the subject 
which will argue the merits of the electric light more elo- 
quently andefficaciously than the most elaborate assertions. 
The first column gives the number of heat units (calories) 
given off by each kind of light for an hour, and the second 
column gives the weight of carbonic acid, in kilograms, 
produced per light intensity of 100 candles: 

Heat units. Carbonic acid. 
0.00 


Electric arc lamp from............... 27 to 158 : 

Incandescent electric lamp from..... 290 to 536 0.00 
Gas lamp......... Tae sate Sian ae ok aae ator 4,670 0.46 
nT oA ta Sanaa esa wie'ee «e's 7,200 0.95 
I i 8 aaa ta tia ws a sien 6,800 1.00 
pS EOE A 9,200 1.22 
Se EET yo é-a'c vv bs sdv ase Keee case 9,700 1.45 


Assessment No. 168 T. M. B. A. 





The 168th assessment of the T, M. B. A., October 1, meets 
the claims arising from the deaths of E. R. Brundage and 
John Byrne. Mr. Brundage died at Candor, N. Y., July 
80, 1883, of Bright’s disease; his certificate, No. 302, was 
issued August 29, 1868. The claim will be paid from the 
surplus. Mr. Byrne died in Brooklyn on August 30, 1883, 
of phtbisis pulmonaris. The certificate, No. 1,426, dates 
from February 20, 1872. On this latter one dollar is 
assessed from members holding certificates up to and in- 
cluding No, 4,606. The assessment should be paid before 
the 31st of this month. 


pee Oe me 





The Universality of Vibrations. 





In a late issue we had a few remarks on vibrations, under 


the head of ‘‘Three Thousand Human Harp Strings.”}. . 


Since then we have been glad toreceive from Mr. C. C, 
Haskins, of Chicago, acopy of a paper by him entitled 
“The Universality of Vibrations,” read first in Chicago. 
We were unwittingly indebted to him for the ideas 
briefly treated by us, and now heartily recommend his 
excellent little pamphlet. 





Parent and Teacher. 





MR. BERLINER REPLIES TO PROF, THOMPSON. 
To the Editor of the Electrical World: 

Sir: My short letter of July 5, which contained merely 
the conclusions arrived at by me after close study and 
much experimenting, has been replied to at length by 
Prof. Thompson with great politeness and good will, and 
as I have your word for it, Mr. Editor, that Prof. Thomp- 
son is a purely disinterested party, I feel duly bound, not 
to apply, as he does, the term ‘‘clap-trap” to an oppo- 
nent’s argument (see page 37 of his book), but to meet 
every point squarely and without resort to an overturning 
of words and meaning. 

I have heretofore admitted my belief that Mr. Reis had 
a fair knowledge of the character of sound curves, but I 
deny again that he had a correct idea of how to transform 
them into corresponding electrical undulations, and I will 
to-day prove, beyond even the shadow of a doubt, that Mr. 
Reis applied a distinct method to his attempts for repro- 
ducing speed ; that this method was radically wrong, and 
that it differed in its most essential features from Mr. 
Bell’s method and our present mode of transmitting and of 
receiving articulate speech. 

I ask the kind reader to follow closely. 

Firstly, by what right can Prof. Thompson assert (page 
131 of his book) that Reis ‘utilized the property of im- 
perfect contacts which alter their resistance,” and that 
“‘this was the essence of his transmitter ?” - Does Reis 
ever mention any such line of thought, or do his con- 
temporaries? Not at all! He neither mentions contact 
pressure, nor difference of contact area, nor an arc, nor a 
compressing of the mass, nor heat—not any of the various 
means which any intelligent experimenter would try had 
he in view to merely modify his contact instead of break- 
ing it. 

Here is what Reis"says (page 56) : 

‘*At the first condensation the hammer-shaped little wire 
d will be pushed back. At the succeeding 





rarefac- 








tion it cannot follow the return vibration of the membrane, 
and the current going through the little strip (of platinum) 
remains interrupted so long as until the membrane, driven 
by anew condensation, presses the little strip against d once 
more.” 


What does Prof. Boettger say ? 

‘*The little plate of platinum touching it (the membrane) 
thereby acquires a vibrating motion, so that it now is 
pressed against the spike of the second (platinum plate), 
now leaves the same.” (Page 62.) 

Here is Inspector Legat’s report : 

‘*In the condition of rest the contact dg is closed...... 
The lever c d following the motion of the membrane, and 
opens and closes the galvanic circuit at d g,so that by 
each condensation of the air in the tube an opening and at 
each rarefaction a closing of the galvanic circuit ensues 
(page 76). And again Mr. Reis in his prospectus :,.....the 
circuit will be once opened and again be closed for each 
full vibration.” 

And on the strength of such decisive language Prof. 
Thompson deduces the assertion that Reis ‘‘ utilized the 
property of imperfect contacts which alter their resistance,” 
and that ‘‘ this was the essence of his transmitters.” 

Would that I had the mind to comprehend a system of 
pbilosophical equations by which such a remarkable deduc- 
tion can be produced. 

But, Mr. Editor, I promised to lay bare Mr. Reis’ methods 
because Prof. Thompson pretends that since Reis intended 
to reproduce undulations, therefore his term ‘‘interrupter” 
must not be taken as such. 

Let me cite Mr. Reis again : 

‘‘But at every closing of the circuit the atoms of the 
iron need! lying in the distant spiral are pushed asunder 
from one another, At the interruption of the current the 
atoms altempt to regain their position of equilibrium. 
. But if these actions follow one another more rapidly 
than the oscillations due to the elasticity of the iron core, 
then the atoms cannot travel their entire paths, the paths 
traveled over become shorter the more rapidly the inter- 
ruptions occur, and in proportion to their frequency.” 

Here, then, Mr. Editor, is the keynote to Mr. Reis’ 





reasoning. He meant to reproduce the sound curves by 





the back strokes of the magnetic molecules. They travel 
their path more or less according to the time given them to 
do so, and in proportion to the frequency of the interrup- 
tions. Mr. Reis depends on his transmitter to give the 
exact number of interruptions, and he relies on the com- 
parative slow demagnetization of the iron core receiver to 
form the curves. 


But let us turn to the modern system of telephony. 

Here the transmitters have a perfect grip on the iron 
core of the receiver. The iron molecules are not permitted 
to travel their own path ; they have no back strokes of slow 
demagnetization, but they have to follow the slightest 
difference of resistance produced by the transmitter, 
whether this tends to imcrease or decrease their magne- 
tism, while in the Reis system only a willful and independ- 
ent decrease takes place. 

Mr. Reis’ system then consists of interruptions, starting 
each with a maximum of magnetism and ending with an 
independent undulatory trail. In Prof. Bell’s system the 
rise is as gradual as the fall, and both rise and fall are en- 
tirely dependent on the temporary condition of the trans- 
mitter. 


That with the present knowledge of the art a skilled 
manipulator can produce better results with Reis’ telephones 
than the inventor himself (although it remains forever a 
tedious job at the best), shows the superiority of the Bell 
system; and the occasional success of Reis to make out a 
few words were entirely due to an imperfect working ac- 
cording to his system. 

Reis meant to do what we are doing to-day—produce 
electrical undulations, but his system was to let the trans- 
mitter do one-half and his receiver independently the 
other half. In the modern system the transmitter does 
the whole, and the receiver merely follows faithfully. 

The terming of such reasoning as above as ‘“clap-trap” 
may be a good way to satisfy Prof. Thompson, but it is a 
mightily insufficient mode of answering an intelligent and 
scientific public. The failure of Reis to obtain reliable 
results is solely due to the falsity of his system; the failure 
of Bell in his first attempts was solely due to the looseness 
of his membrane. But Prof. Thompson triumphantly 
places the two in parallel because Reis erroneously believed 
his failure to be due wholly to imperfect mechanism. 

[ should now reply in regard to Prof. Thompson’s argu- 
ment on the reproduction of vowels and consonants in the 
Reis and in the Bell receiver. I am glad that Prof. 
Thompson relieves me of the necessity of trying the experi- 
ments with a Reis transmitter, but proposes some good 
modern one; but whatever results may be obtained (and I 
will try to note the difference which he points out), I believe 
he will reconsider his opinion that the Bell receiver, on 
account of ‘‘so considerable a co-efficient of self-induction,” 
is inferior as a consonant reproducer to the Reis receiver; 
and I venture to believe that if the Bell diaphragm is only 
rigid or thick enough the consonants will come out with 
as much clearness as in the Reis. But if this ‘“ self-induc- 
tion” existed at all, speech would become less distinct and 
precise (though weaker) the more Bell receiversare put into 
the circuit, and this is not the case in practice. Nor does 
the induction coil, if used without a case and on a short 
circuit, interfere in the least. But where the circuit is long 
the discharge of the line becomes slower and distinctness 
becomes impaired. But the distance we can successfully 
speak over a line is by far greater with the rapid tension- 
current of an induction coil than with the slower moving 
direct battery-current. It is in fact the chief aim of mod- 
ern telephony to discharge and demagnetize instantly, 
while, as shown before, Mr. Reis’ aim was to utilize the 
slow magnetic action for correcting the inadequate per- 
formance of his transmitter. I promise, however, to 
take the very first opportunity to re-examine the ques- 
tion of consonants with a Reis receiver. 

Prof. Thompson’s book is very interesting in one respect, 
viz., in the collection of material touching the life, char- 
acter and the surroundings of Reis. The picture emanat- 
ing from perusing that part of his book shows us the scien- 
tific student in his noblest form, and when we imagine 
the circle of zealous teachers at the institute of the quiet 
town of Friedrichsdorf following their enthusiastic but 
poor companion in his flight toward a great discovery, 
joining in his practical jokes and adding each his assist- 
ance, one blowing a French horn, one singing, and a third 
turning a crank on a beer barrel in which the cornet 
player is hidden, in order to make outsiders believe it was 
a music box, this picture, I say, is fascinating in view of 
what has become of the word telephone. 

But there runs through the book and its title a vein of 
unfairness and partiality against Mr. Bell, which I regret 
a man like Prof. Thompson has permitted himself to in- 
dulge in. Let a parable convey what I mean: 

A child born in the wilderness loses his parents at an 
early age, when he is not capable yet to intelligibly utter 
his wants. He grows up on what nature offers, and away 
from civilized settlements. When quite grown and in 
his wild condition he is picked up by a person of intelli- 
gence, who succeeds in teaching him how to talk and to 
learn, and he subsequently becomes a highly useful citizen 
of theState. 

To whom is the State most indebted ? 

Prof. Thompson says to the dead parents, and to them 
only. E, BERLINER, 


Boston, Oct, 8, 18838. 














88 


THE ELECTRICAL WORLD. 


Oct 6, 1883 








The Analysis of Ohm’s Law—IV.* 





BY JOHN T. spRAGUE. 


41. In paper II. of this series I showed that electromo- 
tive force is properly comparable to the velocity generat- 
ing power of gravity, which corresponds in hydraulics to 
the square root of head of water, and also to the square 
root of potential energy. Hut in Section 19 I remarked 
that under another aspect it would be found to represent 
potential energy itself and not its square root. The 
figures given in Paper III., Sections 37—39, show clearly 
that E. M. F. is, in fact, dirgctly proportional te the poten- 
tial energy transformed in a chemical action, and that 
when we take ,into account the atomic constitution of 
matter, E. M. F. can be expressed definitely in terms of 
energy, the volt being equal in value to the *‘ equivolt ” 
(Section 40), and representing 4,673, foot-pound, when we 
make our unit of electric quantity consist of one grain 
equivalent of chemical action effected at the uni: ampére 
rate of current, which requires 6,338 seconds, this there- 
fore becoming the unit of time. 

42. Potential Regarded as Energy.—Let us now work 
out the idea that E, electromotive force or potential, as ex- 
pressed in volts represents the potential energy stored upon 
and to be expended within the unit molecular chain, the 
links of this chain corresponding to one grain equivalent 
of chemical action, 

We have here two distinct quantities to deal with; 
those which are generally confused together under the 
common name of electricity—two quantities which some 
express as E and E*, but which need to be clearly separat- 
ed if we are to understand the nature of electricity and its 
actions. These two quantities are— 

(1) A quantity of energy, Q, which, under the condi- 
tions now defined, is equal to 4,673 foot pounds. 

(2) A quantity, so called, Q, which is treated in different 
manners by the different schools of electricity, according 
to the theories held of the nature of electricity, By the 
material or fluid schoolsit is called a “ quantity of electri- 
city.” It is that which is expressed by the electro-static unit 
of quantity,or by the coulomb, which corresponds to 3x 10° 
of those units. 

By the molecular school it is regarded as an action, and 
is represented by the quantity of matter which is affected 
by the electrical action, which both schools recognize 
as the ‘‘ coulomb equivalent” say .0000102 of hydrogen, 
Here it will berepresented by 6,338 coulombs, the value 
corresponding to 1 grain equivalent of chemical action as- 
sociated under the unit system with the 4,673 foot-pounds 
of energy. 

43. There isno more real mystery about the two quanti- 
ties in electricity than there is in ordinary mechanics, 
where also they are constantly present. The mystery 
which surrounds them in the usual mathematical treat- 
ment is entirely due to the artificial electricity which has 
been invented by the various theorists. We can examine 
them and their relations by a modification of the hydrau- 
lic analogy of Sections 16 and 17, where we considered E. 
M. F. asrelated to velocity and current,and as_ corre- 
sponding to the square roots of potential energy and head 
of water, to which weare now to consider it as directly 
related. 

44, But while in section 87 (k) velocity or current is 
stated to be as the square root of head of water, the for- 
mule for working out hydraulic problems are usually 
based upon head of water simply, and the resistances are 
reckoned in terms of the ‘“‘head” necessary to overcome 
them, which by so much reduces the head effective fox 
generating current. 

We cannot adopt this process, because the mechanical 
and electric analogy is not perfect, for the reasons stated 
(Sections 21 and 25). The running water, the falling 
weight, retain in themselves a portion of the energy be- 
longing to the fall, greater in proportion to its rapidity, 
while inthe case of electricity the energy is wholly ex- 
pended. Most hydraulic formule relate really to this re- 
sidual energy, which has no counterpart in electric pro- 
blems, and on the other hand it is because the expenditure 
of energy, within the circuit, which is the essential ele- 
ment in the electrical problems, is in some aspects ex- 
pressible only in terms of the square of the other 
quantity Q, of Section 42, 2, to which it is connected, that 
Ohm’s formule, as relating to both quantities, may be con- 
sidered in such seemingly inconsistent manners as stated 
(Sections 19, 45). We can, however, deal with the analogy 
by considering the unit electrical conditions as comparable 
with those of a column of water 4,673 feet in height, with 
a conducting pipe such as allows a unit quantity (4,673 
pounds of water) to flow in 6,388 seconds, which isa cur- 
rent of pound, 7373 per second. In this case the quantity 
and energy are expressed inthe same term of the pound 
as a value corresponding to the unit energy of the ampére 
current, 7, e¢, the joulad, which is .7378 of the foot-pound. 

The same idea will probably be more completely receiv- 
ed by some readers in the form of a pound weight sus- 
pended by acord 4,763ft. long, and doing work while it de- 
scends in the normal time of 6,338 seconds. 

46, It will be well to trace out the relations step by 
step. 

(a) LHlectromotive force, E, means a quantity, Q, of po- 
tential energy (of which the unit = 1 volt is 4,673 foot- 
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pounds) charged upon a chain of molecules corresponding 
to a quantity, Q, which is, for each link of the chain, one 
grain evuivalent of chemical action. 

Mechanico-motive force ‘Section 11) will in like manner 
be represented by the column of water, or the weight of 
Section 45, 

(b) This potential energy is, in the electrical case, wholly 
converted into kinelic energy, but the rate of conversion 
depends upon the conditions under which it takes place. 

(ec) Rate of conversion of energy, Q, is proportional to 
the rate of chemical action, Q; both correspond to the fall 
of the water or the weight (Section 45). 

(d) Current is quantity divided by time, that is to say, 
it is rate of conversion or transmission. It is usually con- 
sidered as the latter only, but it is necessary to extend the 
idea of the current to energy as well as matter or electri- 
city; therefore 


Q Q 
— =—C, and — = C, 
Yd T 


(e) Unit time is 6,838 seconds, and therefore unit C = 
4673 


6338 

(f) We see that in this formula, T, time, replaces R, re- 
sistance so called, in the ordinary Ohm’s formula; in fact 
the statement that current is quantity divided by time, or 
the converse statement that quantity = C x T, and the 
statement (b) that rate of conversion or transmission de- 
pends upon the conditions under which it occurs are the 
same thing differently expressed, for time is simply the 
inverse measure of relative facilities of conversion and 
transmission; if the facility of transmission is reduved to 
half, as by halving the area of a conductor, the time of 
transmission of unit quantity is doubled. 

(g) Time of flow of unit quantity is, therefore, the meas- 
ure of conducting capacity, and is the real thing repre- 
sented by the so-called resistance, the R of Ohm’s formu- 
le, which in Section 22 was shown to represent the recip- 
rocal of this capacity. In fact, current is as conducting 
capacity, and it is also inversely as time or as resistance 
whichever expression best suits particular requirements. 

(h) Electric resistance, the R of Ohm’s formule, repre- 
sents really the time during which the unit of potential en- 
ergy becomes kinetic, and this, under the unit conditions of 
the grain equivalent,'is 6,338 seconds; but this definition is 
hmited to the action of unit E.M.F. 

(i) The conducting capacity of any circuit is proportional 
to the E.M.F. acting upon it (Section 24), for this is only 
another way of stating the fact that current is as the E. M. 
F., or that the resistance is alike for all currents. In other 
words, the actual capacity = the unit x E, and it is the 
reciprocal of this which constitutes the artificial ‘‘ electric 
resistance” R, though this is arrived at by methods appa- 
rently independent of the variable E.M.F. 

(k) To make the definition of (h) general, we must in 
like manner take into account the E. M. F. operating, and 
then we shall find that R corresponds to T x E, time 
divided by E. M. F. as to the unit energy (7), but to T., or 
time direct, when T is related to current, that is when C + 
T = Q, or when T = 6,338 + C, 

-(l) The reason of this is evident when we consider that 
we are dealing with limited quantities Q and Q, divided 
by time T. while Ohm’s formula deals not with a general 
quantity, but only with the quantities related to a single 
second. 

(m) Thus, if we double E we double current C, and 
therefore halve the time T during which the unit quantity 
Q (to which our consideration is limited) passes. But, by 
doubling E we have doubled the quantity of energy Q con- 
nected to the material quantity Q, and therefore we have 
these conditions: 


= .7378ft.-lb. 








of hydrogen, and unit C = 


2E C T 

As to matter, ——=2.C, and Q is x = 3. 
LR 2 a) 
2Q GC 

As to energy —— = 4.C,andQis %* =2. 
5 T o- S 


These are the conditions of (a), those of the unit molecu- 
lar chain corresponding to Q, upon which are charged 
quantities of energy corresponding to Q@ x E, agreeing 
also with the laws of energy as corresponding to C2 x R, 
or C x E. 

47. Probably a few examples may make the matter more 


evident. 
Action of Q = Current. 
1 volt 1E 








= 1 ampére —=1C. 
1 ohm 1R 
E, 1. JXEXC (ft. Ib. 
aoe oe © 0: — —-—— = 
R.b JIx@xR (1.479 
E 2 
—=C4 JX 2x 4= 5.899 
R.5 
E, .5 
—— = C25 JX 5X .25 = .092165 
R2 
Action of Q = Energy. 
Ft. lb. 4673. ee 
Seconds 6338, = "3738 = pp =l1CHdJ. 
E 1 = 4673. a 6338 
T = 3169, = 1479 T=g55 
52.= 986 | 6338 
T = 1584 = 5-899 T= G54 
E.5= 2336 6338 


T = o5855 = 092165 T=G =o 


I will work this last example fully in logarithms. 








E. .5 = ~1,6989700 unit time 6338, = 3.8019440 
R 2. = 0.8010300 C = .25 = 1.3979400 
C .25 = 1.3979400 T = 25352 = 4.4040047 








J 7873 = ~1.8676563 unit @ 4673. _= 8.6696010 
E 5 = 71.6989700 E. .5 = 1.6989700 
29645663 E 2336 = 8,3685710 

T 25852 = 4.4040047 

Energy expended {per second = .092165 29645663 


Showing the potential energy of the E. M. F. converted 
into kinetic energy in transmitting current. 
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Telephonic Progress in Philadelphia. 





A telephone improvement, which will be in working 
order in a few days, is an annunciator which will partially 
release the girls’ ears. It will be placed immediately 
above the boards at which four girls operate and will indi- 
cate ‘a call by dropping a numbered shield. In the present 
manner of making connections one girl may be idle for the 
moment while two or three subscribers are calling to one 
of the others. With the annunciator any one of them can 
see that the connection is wanted and lose no time in mak- 
ing it. Wires and instruments have been improved to 
correspond with the improvements, and, altogether, the 
new system seems to be a complete success, and to take 
away entirely the weary minutes that used to be filled 
with growls and condemnations because the connection 
was not made at once, Better instruments for testing the 
wires, and better ways of tracing the difficulties with them, 
have grown with other improvements. Books are kept 
indicating the route of each subscriber’s wire, and reports 
are made to the line and construction department by 
testers, who have already nearly located the point of diffi- 
culty. Men are at once sent out to remedy it, and usually 
can get to work at once, without the long search that used 
to be a preliminary to every little repair. 

Next to shortening the time of messages the extension 
of the business has been the company’s effort. Many im- 
provements have been tried for reducing the expenses at 
distant points, and one of them which is again on trial 
seems now to promise a fair measure of success. Hs ob- 
ject is to permit several persons to use a single wire and at 
the same time avoid the constant ringing that the calls by 
numbers inflicts upon them. It is called the Bliss tele- 
phone signal, and by clockwork and a hand passing over a 
dial indicates the number of each subscriber on the wire. 

The effort after underground conduits has behind it the 
stimulus of an ordinance of Council, which requires some 
system of that character to be in exclusive use in the city 
after the 1st of January, 1885. Still it has not been success- 
ful, and in Philadelphia most of the experiments have been 
abandoned, to await reports from the exhaustive trials in 
Boston. There are seventeen different patents now buried 
in the Boston streets, and if one successful resurrection is 
the result, the Philadelphia companies say they will be 
satisfied to take it. In the meantime, as Boston seems to 
have a monopoly of the investigating business, invent- 
ors are taking their plans there, and a really more com- 
plete trial of all systems is the result than if every city 
were operating on its own account. Cables for carrying 
wires in one compact bunch have come more and more into 
use, until they are now strung in every direction through 
the business portions of the city. Most of them prevent 
the induction which used to be the principal objection to 
bringing wires near together, and in general give as satis- 
factory transmission as the single lines. The loss of force 
from induction is not so easily avoided in other ways, how- 
ever, as the weak telephonic current is constantly made 
weaker whenever the stronger telegraph or electric light 
currents get the opportunity to interfere with it. In lines 
which run parallel to the telegraph wires for some dis- 
tance, the sound becomes so strong that an experienced 
telegraph operator can take off the message by sound 
through the receiver of the telephone. The electric light 
wires also influence the telephone current, and often, in the 
evenings, produce sounds loud enough to prevent com- 
munication. Some wiresappearto be more strongly af- 
fected than others, and in the central office there is a series 
of ten which present regular gradations of sound up to the 
fifth wire and then back again to the tenth. 

In the matter of business extension, the most important 
move this fall will be the introduction of the residence 
service at arate half that charged for business use. A 
new exchange at 1713 Chestnut street will take care of 
this business. 

The connections with Wilmington and Trenton and the 
smaller towns between these cities and Philadelphia have 
not given satisfactory service, and, consequently, have not 
received extensive patronage. Improvements now in 
progress are expected to remedy the difficulties. The 
general increase in the local telephone business in the past 
year has been very slight—not over 5 per cent, The force 


mplovés in all departments has been increased about 
20 yr daek. vaer other city, with the exception of 
Brooklyn, uses more telephones than Philadelphia, and the 
increase in other cities is at a rate that promises to keep 
them still ahead. The Bell company has almost the en- 
tire field, but the new Overland elegraph and Telephone 
Company has begun to put in the Baxter instruments, and 
| promises vigorous progress for the winter.—Philadelphia 


| Press. 
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An English Domestic Installation. 





Much interest and importance attaches to all new uses of 
the electric light for household purposes, and we therefore 
give the details of an experiment lately made at Newcastle, 
England, as reported in the local papers. It will be seen 
that the results confirm our own articles on the interior 
application of the light for the sake of comfort, conveni- 
ence, artistic effect, etc. Messrs. J. H. Holmes & Co., 
electric light engineers, 67 Westgate Road, Newcastle, 
have been engaged in placing in the residence of Mr. W. 
H. Holmes, Wellburn, Jesmond, Swan’s incandescence 
lights, the arrangements having been carried out under the 
directions of Mr. J. H. Holmes. The new light has been 
in use for about two or three weeks, and has given great 
satisfaction, the illumination being both much brighter 
and purer than gas. There are in all 40 of Swan’s in- 
candescence lamps, the power being supplied by a Crossley 
half-horse gas engine and a Siemens dynamo-electric ma- 
chine, in conjunction with the 22 Faure-Sellon-Volckmar 
secondary batteries, each consisting of 16 lead plates, 10 
in. by 12 in., the gas engine being only able to keep 12 or 
14 lamps going at one time, and the deficiency be- 


ing supplied by the storage cells, the engine 
being started sometime before the lights are re- 
quired, in order to accumulate a store of ~elec- 


tricity to be drawn upon when needed. When the house 
is lighted up, the lamps are supplied from both the Siemens 
mach ine and the storage cells if necessary, but should the 
machine produce more than is at any time needed the sur- 
plus passes into the storage cells. In this way, though the 
machine may be stopped at say 10 P. M., there will be suffi- 
cient electricity in store to continue the supply for some 
hours. A great advantage of storage cells in lighting 
dwelling-houses, is the steadiness given to the lights as 
compared with direct supply fromadynamo. Any irregu- 
larity of the engine usually givesa flickering appearance 
to the lights, but the flow of electricity from storage cells 
gives a perfectly steady light. The arrangement for turn- 
ing off and on the light is very simple, consisting of a 
switch fixed near the frame of the door of each apartment. 
The drawing-room is brilliantly illuminated by ten 12- 
candle lamps, while five 20-candle lamps light the dining. 
room, and, being enclosed in ground glass globes, give a 
soft and pleasing light. The hall, library, staircase, and 


all other parts of the house are similarly lighted. 
Safety bridges have been fitted, so that if there 
be a short circuit the connection will be cut 


off by the bridges being melted and the other sections 
will remain all right. The engine, dynamo and batteries 
have been placed in a building at the rear of the pre- 
mises, where is also the switch-board holding the instru- 
ments for indicating the pressure and the current, the volt 
meter registering the 45 volts of pressure that the lamps 
require, and the ammeter, the nine or ten ampéres of cur- 
rent from the dynamo, and the same from the secondary 
batteries along the parallel Jines of wires and through the 
lamps between them, The illumination is in every way a 
success. With regard to cost, Mr. Holmes expects that 
the new method of lighting will be about as expensive as 
the old, but he believes the gain in comfort will more than 
warrant thechange. The cost of gas for working the 
engine is about the same as was previously paid for illum- 
inating with gas, but as a set-off against this there is the 
increased comfort and the absence of the noxious, sulphur- 
ous fumes which are so detrimental to health, not to 


speak of works of art, plants, and house furnishings. 
+0 > 0 


Electrical Studies at Harvard. 





We are glad to see that the colleges apply themselves to 
the task of meeting the practical wants of the age, and 
that private munificence aidsthem inthe good work, 
Our gratification is great on learning from the New York 
Sun that the Jefferson Physical Laboratory, auxiliary to 
the Scientific School, at Harvard, is soon to be completed 
and ready for work. A hundred men have been engaged 
during the vacation with the work on these two buildings, 
which are about one hundred feet apart. The laboratory 
is a plain structure of red brick, with stone trimmings, 
located directly in the rear of Lawrence Scientific School. 
It partly occupies the former site of the university shops, 
which were removed to make way for its erection. This 
institution is the gift to Harvard College of Mr. Thomas 
Jefferson Coolidge, of Boston, in commemoration of Ellen 
Wayles Coolidge, a granddaughter of Thomas Jefferson. 
Its cost is estimated at about $115,000. It will have three sto- 
ries above the basement, and aseparate building containing 
engine and dynamos,erected on the eastern side. It will have 
a lecture room capable of seating 300 students,and a labo- 
ratory above it 6060 feet dimensions. Its arrangement of 
rooms for special investigation is carefully planned. These 
are jn the west section, furthest withdrawn from the 
engine building and from divisions of most general use, 
Through this special investigation section is erected a 
double walled tower in view of the study of atmospheric 
physics. It will rise 12 feet above the building, being at a 
height of 72 feet from the earth ; its sides above the roof 
are to be formed chiefly of glass. At the centre of the 
basement has been excavated a section to form a room 
below its level for constant temperature. One of the base- 
ment rooms is to be devoted to magnetism, another is for 
heat, and a third for weights and measures. The first 
floor will have rooms arranged for the study of heat, elec- 


tricity, magnetism and sound, and there are to be two 
lecture rooms in connection with a balance room. On the 
tbird floor will be also a balance room, in connection with 
a general library and rooms for electric measurements and 
photometry. The Rumford laboratory will be located in 
the second story, which will also contain rooms for the 
study of optics and electricity. Adjacent tothe lecture 
room of the eastern section, and which is twenty feet high, 
will be three stories of rooms on its northward side for the 
physical cabinet ; these will communicate with smaller 
recitation rooms and a general laboratory. 
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Cheaper Telegraph Rates. 
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The Western Union Telegraph Company has issued 
an order reducing the rates for telegraphic messages, 
The reduction went into effect October 1, and applies to 
points in the New England and Middle States. By the new 
tariff twenty-five cents for ten words is to be the price for 
telegrams between places for which from thirty-five cents 
to forty cents is now charged. In some few cases the 
reduction is from fifty cents to twenty-five cents. To sum- 
marize the new schedule, it may be said that twenty-five 
cents for ten words, and two cents for each additional word, 
is made the rate between all cities in Maine, New Hamp- 
shire, Vermont, Massachusetts, Rhode [sland and Connecti- 
cut; also between local offices in New York State, between 
local offices in New Jersey and between local offices in 
Pennsylvania. The twenty-five cent rate is also to apply 
to telegrams between the New England States and New 
York city, Brooklyn, Jersey City, and Stanstead, Quebec ; 
and also between New York city, Brooklyn, Jersey City 
and offices in the New England States to Stanstead, and 
to offices in New Jerseyand Pennsylvania. The rate in- 
cludes, also, dispatches between New Jersey and New 
York city and Brooklyn; between Pennsylvania, New 
York city, Brooklyn and Jersey City. 

Mr. Somerville says that the reduction was merely for 
the sake of making the charges uniform, in carrying out 
which system the company has been, he said, gradually 
lowering the charges for some time past. It was denied 
that the presence of rival telegraph companies in the field 
had anything to do with the decrease. 
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Electric Lighting in Philadelphia. 





The growth in popular favor of the electric light in this 
city lately, says the Philadelphia Press, has made the hearts 
of enemies of the illuminating gas throb with emotion, and 
probably caused many persons interested in electric light 
companies to remain at Saratoga or Atlantic City longer 
than anything but extraordinary circumstances would 
warrant. Miniature moons on carbon points held captive 
in glass globes, have for many months shone nightly in 
Chestnut street stores, but now they are gradually finding 
their way into more remote quarters. They surprise pedes- 
trians by suddenly looming up in hidden and unsuspected 
thoroughfares. 

There are four large electric light companies in this city, 
besides a few agencies of small concerns. Two of these 
former, the Brush and the Maxim, from their own engines 
supply direct to consumers. The Edison and the Thomson- 
Houston companies, on the other hand, do not distribute 
the light, but fit up machinery on the premises of their 
patrons. Large lights similar to those placed along Chest- 
nut street by the Brush Company, which it will be remem- 
bered surprised the city by giving it a free electric light, 
are charged for at the rate of from seventy-five ecstto d 
one dollar each per night. The rate charged is according 
to the number of lights which the consumer employs and 
the length of time for which he will contract for the 
supply. 

It is calculated that the electric light used in Phila- 
delphia nightly is equal to from 130,000 to 150,000 gas jets, 
each consuming six and a half cubic feet of gas per hour. 
It must be borne in mind, however, that electricity has 
not supplanted this number of jets, as in every case in 
which it is used the light given is two or three-fold greater 
than that enjoyed under the gas system. There are 
prophets bold enough to predict that ere long a certain 
twelve men elected by Councils to see that the city is 
illuminated will be known as the ‘‘ Electric Light Trust.” 
The real authorities, however, while not quite so hopeful 
as this, are loud in their assertions that gas will gradually 
be shouldered out of the market, and that even now it 
shows many signs of yielding. 

A. J. De Camp said recently that the Brush Company, 
of which he is secretary, could not receive any more 
orders for illumination, as the works are running their 
full capacity. ‘‘ To produce more electricity,” he said,‘‘ we 
must enlarge our premises, and that will not be until we 
are thorougbly decided that the enterprise is to be a paying 
one. We have thirty-five men employed, forty miles of 
outside and a great deal of inside wire and engines of 730- 
horse power. We supply 720 lights, each of 2000 candle 
power. It will easily be seen, therefore, that it takes en- 
gine power equal to that of about one horse to each light. 
I want to tell you that there are not the millions to be 
made by electric lighting which many people suppose. 
The light is a luxury, no doubt, but the prices are not very 





luxurious when we take into consideration the tremendous 
| expenses of the company. We employ numbers of men 
|simply to make assurance doubly sure and prevent our 


customers from experiencing any trouble or inconvenience. 








These men are practically dispensable, but we are deter- 
mined to retain them until experience will prove to us 
that the lights are in thorough automatic working order. 
This increases our burdens. In time we shall find out 
means of economizing, and this will tend to the success of 
the light. In this business, increased demand alone can- 
not decrease price. If our orders double, so do our expen- 
ses. In trade a man’s expenses do not increase so fast as 
his orders, but with us it is different.” 

‘*What would be the cost for twelve hours of the vol- 
ume of gas necessary to produce a light equal to that for 
which you charge from seventy-five cents to one dollar? 
asked the reporter. — - 

** Roughly, about $17,” replied Mr. De Camp, “ but our 
light would not actually cover as great an area as the 125 
burners would if properly distributed, but it would be their 
equal if they were placed in a lump.” 

** Is electric lighting looked upon with increased favor ? 
Has your business increased greatly within the past year? 

“It has doubled in twelve months,” Mr. De Camp re- 
joined with great satisfaction. 

The manager of the Edison Company in Philadelphia 
said that their system was used throughout twelve large 
establishments in this city, although the office had only 
been running a year. In all 4,000 lights were burned 
nightly in such places as the Ledger and Record buildings, 
Yates’ clothing stores, John K, Stetson & Co.’s, Harris & 
Havemeyer’s sugar refinery and the Belmont Water 
Works. 

‘*Our customers find that their employés do better work 
than they did with the use of gas,” he continued, ‘*‘I am 
told that the Ledger and Record compositors, cheered by 
the electric light, do not grumble nearly eo much as they 
used to. Conpositors, you know, do grumble a good deal, 
but that only applies to those who work under gas. We 
have been very successful in lighting ships that have been 
built in Philadelphia, and the use of electricity on steamers 
is becoming very general. The great new Guion Atlantic 
steamer Oregon, which is expected to make fast time across 
the ocean, will be lighted by us, and also, 1 believe, the 
famous Arizona and the Alaska, of the same line. 

“IT cannot tell you the minimum number of lights for 
which it would pay to have special machinery,” he went 
on, *‘as it varies very much with circumstances. Wehave 
received statistics from manufacturers showing the rela- 
tive cost of gas and electric light, and, in some cases, as 
much as half has been saved, laying aside the fact of the 
workmen enjoying better air and better light. Electricity 
must become more popular the more it isknown. It is 
gradually being adopted. I believe that nearly every 
large flour mill out West burns it, as, with the light being 
in a vacuum and hermetically sealed, there is no possibility 
of a spark communicating.” 

‘* Have you many orders on hand for the light ?” inquir- 
ed the reporter. 

‘Orders !” exclaimed the manager, ‘‘why we have as 
many of them as we can fill.”’ 

He then showed the reporter a book of designs of most 
exquisitely and beautifully got up chandeliers for electric 
light, explaining as it was possible to invert the light, or 
place it at any angle, more telling effects could be 
produced with it than with gas. 
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Boiler Inspection by Electric Light. 
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In a letter to the papers ‘‘ Mechanics” makes the follow- 
ing suggestions: On the subject of boiler inspection I 
would suggest that the Edison electric light might be used 
to great advantage. A small portable machine, worked by 
hand power, would give a light of sufficient intensity, and 
the globe or lamp could by means of rods or wires be 
“fished” into any part of the boiler accessible to sight. As 
all persons conversant with the subject are well aware, 
there are many places both inside and outside of boilers 
(especially in machine work) which it is utterly impossible 
to test by hammer, and as the test by water pressure alone 
cannot (as has often been proved) be relied on, it may be 
asked, How, then, are steam boilers to be efficiently tested? 
I would answer that each boiler should be examined— 

First—By hammer in every accessible part. 

Second—By sight, with the assistance of the electric 
light, where hammer test is not possible. 

Third—By hydraulic pressure, This, it appears to me 
(if conscientiously done), will be sufficient. More cannot 
be done, unless boilers are so constructed and so placed as 
to be accessible in every part, both inside and outside, and 
it is hardly necessary to add that if (in the present state 
of the art of boiler making) they are so constructed and so 
placed, they will occupy much more space than at present 
in the hold of the vessel, and will be considerably reduced 
in evaporating efficiency. 

~~» 00 -~@ 00 
Electric Lighting in Michigan. 


Articles of incorporation of the ‘Excelsior Electric 
Light Company” have, according to the Detroit Free 
Press, been filed in Michigan. The company controls 
the patents and franchises for the State of the Ex- 
celsior Electric Company of New York, who oper- 
ate under the Hochhausen patents, and will at once pro- 
ceed to introduce their light. The capital stock of the 
new company is $100,000, with Jesse H. Farwell, Moses 
W. Field, E. J. Ensign, A. H. Van Vliet, Capt. A. P. T. 
Beniteau, of Detroit, and 8. R. Beckwith, of New York, as 
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stockholders. Jesse H. Farwell is President, Moses W. 
Field, Vice-President and Treasurer, E. J. Ensign, Secre- 
tary, and A. H. Van Vliet, General Manager. It is claimed 
by the company that the Excelsior light is brighter, 
steadier, and more brilliant than any other light, and it is 
the only company that offers to base sales on such 
& guarantee. It is also claimed that there is a 
great saving in power and cost of the plant, 
The Excelsior Company also own valuable patents, 
and furnish electroplating, electrotyping and machines 
for the deposit of metals—which is a new inven- 
tion and will prove of great value in the copper districts. 
Some of these machines are now in use and are depositing, 
at a great reduction in cost, from 500 to 700 pounds of 
metal per day. The company formed will be virtually the 
parent company in Michigan, granting sub-licenses to other 
compunies all over the State. In fact, an organization is 
nearly completed for the Detroit Electric Light Company, 
to operate in Detroit. This company will be composed of 
the same stockholders with the addition of several other 
capitalists, and their lights, both arc and incandescent, 
for they furnish both, and from the same machine, will 
soon he in operation. Negotiations are now pending fora 
prominent central location. 


The Electrical Units Committee. 


We have already published the intelligence that the 
meeting of the Electrical Units Committee has been post- 
poned from October until April, 1884. The report of the 
English Committee points out with respect to a new deter- 
mination of the ohm that Lord Rayleigh’s experiments at 
Cambridge have attained a greater degree of accuracy than 
that resolved upon by the conference of 1881 (namely, one 
in 1000), and hence the committee are of opinion that, as 
far as the determination of the ohm is concerned, it is un- 
neccessary to advise the government to take any steps in 
the matter until further researches raise fresh questions re- 
lating to it. With regard to the resolution of the confer- 
ence that the different governments should organize regu- 
lar observations on the behavior of atmospheric electricity, 
the committee point out that continuous observations have 
been made for some years at Greenwich and at Kew, and 
without more detailed instructions as to the international 
observations proposed, the committee is not in a position 
to recommend any further steps on the part of the English 
government. With regard to the proposal of the confer- 
ence, the proper studies should be made of the lightning 
and earth currents on telegraph lines, the committee await 
more detailed instructions, and announce the desire of the 
post-office delegates to give the matter their earnest atten- 
tion, The committee reporting as above is composed of 
eminent electricians and others, including Sir W. Thomson, 
Sir W. Siemens, Professor Stokes, Mr. J. F. Moulton, Pro- 
fessors Adams and‘Forster, Lord Rayleigh, Captain Abney: 
and Mr. Preece. 
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Opening the Institute Fair. 





The fifty-second exhibition of the American Institute 
was opened on the 3d inst. in the building at Third avenue 
and Sixty-third street. At 2 o'clock Mr. C. H. Loutrel, 
the President, introduced Mayor Edson, with the remark 
that he was the first Mayor of New York who had been 
present at the opening of a fair of the Institute. Mayor 
Edson said fairs like this one afforded a kind of instruction 
not to be gained in any college or other institution of 
learning in the land.‘ ‘‘ Itjseems to me,” he continued, ‘‘ that 
only under our own Government can such exhibitions 
accomplish their most perfect work. Where free thought, 
free speech, free action and afree press are; where there 
are no learned or wealthy classes separated by impassable 
barriers from those who toil, there will ever be found the 
most varied and the most useful inventions and discoveries 
of man.” When he finished speaking the engines were set 
in motion, the machinery started up, and the fair was de- 
clared open. 

Things were in a somewhat chaotic state, but were being 
rapidly arranged. There was not a foot of room to spare. 
The exhibits present the usual variety. An exhibit that 
attracted a great deal of attention was an “ Anatomic 
Temple.” It was a structure very much like the Western 
Union Telegraph Building, composed entirely of the bones 
of fowl of different kinds, It was constructed by Alphonse 
Siegler, the chef of the Grosvenor, at Fifth avenue and 
Thirty-seventh street. The attendance was very good. 
The exhibition will remain open until Dec. 1. 


THE TELEGRAPH. 

A YEaR’s WoRK IN ENGLAND.—In the Telegraph Depart- 
ment of the British Postal service thirty-two millions of 
messages were handled last year, 

REPAYING Mr. GouLpD His ADVANCES.—The Western 
Union Telegraph Company settled with Mr. Jay Gould on 
the 8d inst. for the moneys advanced by him to pay the 
last three dividends on the $15,000,000 of new stock, the 
validity of which has just been been decided by the Court 
of Appeals. The amount was nearly $4,000,000. 

OFFICERS CHOSEN,—The adjourned annual meeting of the 
stockholders of the Vermont and Boston Telegraph Com- 
pany was held at White River Junction, Vt., on the 3d inst., 
and the following*board of directors chosen: Norvin Green, 











David H. Bates, Charles A. Tinker, Roswell H. Rochester, of 
New York; Norman Williams, of Chicago; Thomas Roche, 
of Boston; G. W. Gates, Henry C. Sherman, George W. 
Smith, of White River Junction. The officers are: Norvin 
Green, President; D. H. Bates and C. A. Tinker, Executive 
Committee; R. H. Rochester, Secretary and Treasurer. 


DECISION AGAINST WESTERN UNION.—Judgment was 
entered on the 29th ult., at Albany, N. Y., in favor of the 
State in the Western Union tax case for $178,397 as the 
amount of taxes, with penalties and interest added, for 
1881. The company will appeal the case to the General 
Term for a reversal of the referee’s decision. If the present 
judgment is sustained, the company will be liable for 
$139,200 more for 1882, and not $600,000. This latter is the 
amount sued for by the Attorney-General, but the com- 
pany succeeded in its defenses as to the excess over the 
present judgment. 


THE PosTaL TELEGRAPH WIRES.—A large force of work- 
men in the employ of the Postal Telegraph Company are 
now engaged in erecting a line of telegraph through Con- 
shohocken, Pa. This section runs from Wilmington to 
Doylestown and is a link of a through line from New York 
to New Orleans. The route is directly through Lower 
Merion to Conshohocken and thence to Doylestown by the 
nearest possible route. It will probably not go entirely to 
the latter borough, but strike Centreville and then take 
the old stage-coach road to New York. A large amount 
of material is now being unloaded at Conshohocken and 
distributed by wagons along the route, Through the 
town painted poles fifty feet high are being used. 


EXCHANGING STocK.—The following notice has been sent 
to all stockholders of the American Rapid Compauy: 

You are hereby notified that under a contract made with 
me as trustee, by the Bankers’ and Merchants’ Telegraph 
Company, all stockholders of the American Rapid Tele- 
graph Company have the option to deposit their stock with 
me to be exchanged at par for 6 per cent. first mortgage 
bonds of the American Rapid Telegraph Company under the 
terms of said contract, provided said stock is deposited 
with me on or before October 27, 1883. Stock may be 
deposited and my receipts obtained therefor at 178 Devon- 
shire street, Boston, Mass., room 30. GEORGE S. BULLENS, 
trustee, 


HERT2’s TELEGRAPH SUIT.—A dispatch of the 28th ult. 
from Chicago, Ill., says: During the late telegraphers’ 
strike a suit for $10,000 damages was begun here by 
Emil Hertz of London, Eng., against the WesternUnionTele- 
graph Company, because that corporation refused to ac- 
cept an important cable message, except subject to delay. 
The suit was regarded as important, being a test of the 
rights of the telegraph company toplace conditions upon 
the acceptance of any message tendered it. To-day the 
defendant made a motion todismiss the suit because no 
declaration has been filed. ‘“‘They have got us by the 
hair,” said the attorney for Hertz to-day, *‘‘ but we don’t 
intend to drop the suit. It is an impossibility to draw up 
a declaration now, because Mr. Hertz is in England; but 
we will begin another suit soon. We can prove heavy 
damages and mean to press the case when we are in shape.” 





THE TELEPHONE. 


INCORPORATED.—At Columbus, O., on Sept. 22, the 
Automatic Telephone Burglar and Fire Alarm Company, 
of Toledo, capital stock $30,000. 


No CLOVES NEEDED.—‘‘ Telephone receptions” have been 
a late quirk at summer resorts. They are given by young 
ladies, who converse with admiring swells three miles off, 
and thus have all the fun of a lively chat without the dis- 
agreeable odor of cloves. 

SOUTHWESTERN AND NORTHWESTERN INCREASE.—The 
August returns of the Texas branch of the Erie Telephone 
Company show an addition of 176 subscribers. The north- 
western branch office at Minneapolis has introduced the new 
multiple switch-board, by means of which eight employés 
can do the work of 15 with the old appliances, 

For Swiss TourIsts.—The telephone has become a con- 
venient institution to travelersin Switzerland. Between 
the Hotel Pilatus, in Alpnach, and the Hotel Bellevue, on 
Mount Pilatus, telephone communication has been es- 
tatlished, whereby tourists are enabled to ascertain the 
staie@ of the weather previous to any intended ascension. 

PROMOTED.— Under the heading ‘‘Two Deserved Promo- 
tions,” the Cincinnati Commercial-Gazette announces that 
Mr. Geo. W. Sheppard, who has been ‘“‘general utility” for 
the last sixteen years at the Western Union telegraph 
office, in that city, has been promoted to the position of 
private secretary to Superintendent Miller, vice Mr. J. E, 
Hockett, who resigns to accept the position of superin- 
tendent of the Central Union Telephone Company, head- 
quarters at Indianapolis, in place of Mr. Wiley W. Smith, 
resigned. 

LonG-DISTANCE TELEPHONY IN THE SOUTH.—Telephonic 
communication between Jacksonville, Fla., and Charles- 
ton, 8. C., a distance of 282 miles, and Jacksonville and 
Savannah, Ga., 173 miles, has been established. It is said 
that at first it was difficult to hear the operator at Charles- 
ton, but finally the words came as distinctly as though 
spoken through any of the local instruments, while the 





entire conversation with the Savannah office was clear and 
distinct, 

TELEPHONE LINES ASSESSED.—The New Hampshire 
State Board of Equalization has made the following 
valuation and assessments against telephone lines doing 
business in New Hampshire : 






Companies. Valuation. Taxes 
Plymouth & Campton.... ...........2008- $2,000 $25 
Brattleboro & Chesterfield................. 1,000 12 
Brattleboro & Hinsdale..... ...........++: 800 10 
corti thd ne rrr 125,000 1,546 
Cheshire County.... : 284 
Winnipiseogee Bell .... 49 
ee ode a OD ae 1,014 


La RUE—WIDNER.—We find in the Dayton (O.) Journal 
of the 2ist ult. a long account of the marriage of Major 
George W. La Rue, of the the City of Mexico, to Miss 
Carrie M. Widner, of the former place. The popular 
groom is a well-known ex-telephoner, now a member of 
the firm of Delano, Haines & Co., of New York, with 
branch offices in Vera Cruz and the City of Mexico. Major 
La Rue and Mr. Wiley have charge of the firm’s business 
in the City of Mexico, and are also prominently identified 
with the telephone business of the Republic. 

AN AcTIVE DEMAND FOR THEIR W:iRE.—The Palmer 
(Mass.) Wire Company are putting up a new 100 by 40 
feet factory, two stories high, just west of the wire 
mill. The lower floor is for machinery and the upper for 
storage and general repairing. The building will be finished 
by January 1, and will employ from 50 to 75 hands. The 
wire company have already sent to Texas twenty-five tons 
of the $150,000 contract for telephone wire. They also send 
considerable wire to California and Canada, and will prob- 
ably ship 200 or 300 miles of it to Liverpool, Eng. Bids 
have been received even from Chili and Peru. The mill 
will start on night work in two or three weeks. 


SINGULAR SvuIT AGAINST A TELEPHONE COMPANY.— 
William H. Johnson,a brakeman on the Pittsburgh & 
Western Railroad, is the plaintiff in a suit of rather un- 
usual character filed against the Central District and Print- 
ing Telegraph Company, of Pittsburgh. He alleges that 
the defendant company negligently, carelessly and im- 
properly stretched a wire across the Pittsburgh & Western 
tracks at Pine Creek, The line was one extending from 
Pitisburgh to Eberhardt station on the Pittsburgh & West- 
ern Railroad, and the wire was hung so low, that plaintiff, 
whose duty obliged him to walk over the top of the cars 
while they are in motion, was caught by the wire and 
thrown off the car with great violence. Three ribs were 
broken and his injuries were so serious that his life was 
despaired of, As it ishe is permanently injured, He asks 
for $20,000 damages, 

SERVICE AT SPRINGFIELD, Mass.—The new arrangement 
of switch-boards at the central telephone office is expected 
to do away with the present frequent complaints of sub- 
scribers that their calls are indifferently regarded. Seven 
small boards are now in operation, each having its opera- 
tor, greatly aiding the efficiency of the service. But while 
the new system is being mastered by the operators, great 
trouble is caused by the interference of circuits. The ser- 
vice is not satisfactory when subscribers repeatedly find 
themselves cut off in the middle of a sentence and talking 
with a person not called. A little patience, however, will 
tide over this defect until everything runs smoothly again. 
Perhaps the most marked improvement in contemplation 
is that of cutting up the circuits. Good work cannot be 
expected on a circuit which has over four stations, Some 
circuits in the city are now made to serve from seven to 
twelve subscribers. 

DoInas IN Maine.—Mr. A. L. King, Assistant Superin- 
tendent of the telephone line, returned from Rockland, 
Saturday, says the Lewiston (Me.) Journal of the 29th 
ult. He has been engaged in overlooking the construction 
of the new telephone line from Bangor to Rockland. The 
line has been built by contract by Messrs. Barnes & Snow, 
and is a thoroughly built line, and strung ‘with excellent 
wire. ‘A cable was put in at the bridge at Belfast. Friday 
evening the line was tested, and connected with the new 
line to Bar Harbor. Conversation was carried on through 
the 110 miles of wire with ease. This wire connects only 
with Belfast. Another wire will shortly be placed upon 
the same poles, connecting with Camden, Rockport, North- 
port, Searsport and Stockton. It is in contemplation to 
run a line from T.ewiston to Augusta, via Winthrop. This 
line, if built, would have a good local patronage, giving, 
as it would, connection with the Kennebec towns, the pres- 
ent wire having so many connections as to be practically 
useless, except to the operators at the central office. 





THE ELECTRIC LIGHT. 

BosTON BRIGHTENED BY THE BRUSH.—A week ago the 
Brush Company had 500 lights regularly burning at ‘ the 
Hub.” 

ANOTHER MILL.—The Edison Co. in Boston has con- 
tracted to put 200 lights in the Montaup Mills, Fall River, 
Mass. 

A New Sreamsuiep LIGHTED.—The new Inman steam- 
ship City of Chicago, which arrived at New York from 
Liverpool on the the 29th ult. on her maiden voyage, is 
lighted by electric lamps. 

Fatt River, Mass., aND THE EpIsOoN.—The Edison 
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Electric Illuminating Company, Fall River, have purchased 
a building site, centrally located, and will soon begin the 
erection of a brick building for their central station. 


A LIGHT FROM THE NEw SovutTH.—Gen. Thomas L 
Clingman, of North Carolina, has obtained a patent for an 
electric light which he claims can be constructed one- 
third cheaper than Edison’s and is equally as good. 

AT THE GRAND HOTEL, PaRIs, it is stated that the French 
Electrical Power Storage Company has contracted for the 
complete lighting of the Grand Hotel at Paris by means of 
600 incandescent lamps, to replace the Jablochkoff light. 


‘‘A CHIEL’s AMANG US TAKIN’ NotEs.”—Dr. Ernest Bes- 
sel Hagen, assistant of Prof. Helmholz, at the Institute of 
Physics, in Berlin, Germany, visited Cleveland, O., last 
week to investigate the Brush Electric Co.’s plant and in- 
ventions. 9 

NorRISTOWN, Pa., TO BE LIGHTED.—The Arnoux Electric 
Light Company, of Norristown, Pa., has just been incor- 
porated, and intend to supply Norristown and Consho- 
hocken with electric light. Mr. Frederick Potts, of New 
York, isthe company’s president. 

OsiTuARY NoTEe.—Science has sustained a loss in the 
death of Mr. Werdermann, one of the leading electricians 
of the day. He was the inventor of the semi-incandescent 
light, which attracted so much notice at the last Electrical 
Exhibition, and was one of the highest authorities upon 
electrical subjects. 

UNDER HIS PERSONAL SUPERINTENDENCE.—Edison has 
been in Brockton, Mass., superintending the introduction 
of his system of electric lighting. Wires have been laid in 
the streets, and many stores and dwellings are to be lighted, 
The system was publicly tested Monday evening last and 
operated satisfactorily. 

Don’t MISCALL It.—Many electric light men call it the 
Thomson-Heuston system. This is not correct. Prof. 
Houston pronounces his name Howston, and the company 
is the Thomson-Howston, the latter word being pronounced 
the same as the street of that name is in New York—not 
as Houston in Texas is pronounced. 

LOGANSPORT, InD.—At a meeting of the City Council of 
Logansport on Sept. 25 it was decided to light the city 
with not less than fifty Jenny electric lamps of the usual 
2,000 candle-power by suspending single lamps diagonally 
at every second crossing in the business portion of the city 
and on masts or towers in the suburbs. The cost will be 
$5,000 per annum, 

A CHEAP ELECTRIC LIGHT.—A report from Washington, 
D. C., of the 1st inst. says: It is proposed by a company 
of responsible gentlemen to utilize the power of the Great 
Falls of the Potomac to light the streets of Washington 
by electricity and to give the authorities and citizens a 
cheap electric light for public and private buildings. The 
riparian rights to the water power are owned by the Great 
Falls Company, in which Gov. Butler, of Massachusetts, is 
a large stockholder. 

LOWELL., Mass., EXPECTANT.—It is now expected that 
the electric lighting of the streets will be put in operation 
next week. There have been some unavoidable delays, one 
of which was the difficulty in securing suitable help. An 
Armington-Sims engine is in place, and pipe connections 
are to be madeto-day. The large Corliss engine is not of 
sufficient power for all the lights now ordered, so great has 
been the demand for private lights. Next week, however, 
will find matters in a satisfactory condition.—Citizen, 
Sept. 29. 

ELectric LIGHTS FOR FRANKLIN SQUARE, PHILADEL- 
PHIA.—The commissioner of the department of public 
property of Philadelphia has been authorized to enter 
into a contract with an electric light company to illumi- 
nate Franklin Square with electricity, with thirteen lights, 
at a cost of sixty cents per lamp each night. The cost of 
gas and the fifty-five lamps required to light the square is 
estimated at $4294.70, in addition to the wages of a lamp- 
lighter and a cleaner. Several small bids have keen opened 
and scheduled. 

COMMUNICATION WITH IRELAND.—Messrs. James & George 
Thomson, of Glasgow, have received orders from Mr. John 
Burns to build for him a large steel twin-screw steamer, com- 
bining light draught of water with great power and speed, 
to conduct a daylight service daily between Scotland and 
Ireland. This vessel will have extensive passenger accom- 
modation of the highest class, and will be fitted with every 
modern appliance, including throughout the ship the elec- 
tric light, which will also be applied to the masthead 
light and sidelights.—Mec. World. 

REMOVING FROM NEW BRITAIN TO LYNN.—The entire 
machinery and appliances of the Thomson-Houston Elec- 
tric Company’s factory are being removed from New 
Britain, Conn., to Lynn, Mass. The officers of the com- 
pany are energetic and enthusiastic. They have confidence 
in their system, and possess the enterprise and the means 
to bring it to the attention of the public. In Lynn they 
will have more than twice the facilities for manufacturing 
that they had at New Britain. The company is prepared 
to license local companies in unoccupied territory. Corre- 
spondence from electricians and others in position to form 
sub-companies is solicited. 

WELCOMED BY UNDERWRITERS.—The introduction of the 
electric light into Boston streets and buildings has, it is 
stated, made no change in the classification or rates of in- 





surance risks. The light is an innovation generally wel- 
comed by underwriters. In many cases also, it has super- 
seded the use of gaslights under circumstances which 
render it an element of safety. But the fire companies 
now require, as a condition of issuing or keeping in force 
their policies, that all electric lights and conducting wires 
used for lighting mercantile buildings, stores or factories 
shall be thoroughly inspected, and the fact of their perfect 
insulation asceriained and certified to them by one of their 
own agents. 


THREE FiksT PRIZES FOR THE THOMSON-HOUSTON Sys- 
TEM.—-According to a dispatch just received from the 
agent of the company in Cincinnati, the Thomson-Houston 
Electric Company appears to have taken all the first prizes 
in electric arc lighting at the Industrial Exposition in that 
city, namely, forthe best system, the best dynamo-machine, 
and the best arc lamp. We are not at this moment aware 
just what competition the Thomson-Houston system en- 
countered at Cincinnati, but three first prizes are some- 
thing any company may feel proud of. The Thomson- 
Houston is undoubtedly a system of much merit, and one 
that seems destined to play an important part in the 
future development of electric lighting in America. 


A NEW CARBON COMPANY.—The Pittsburgh Dispatch 
says: ‘‘A new company is about to commence operations 
in this city for the manufacture of carbins for electric 
lights. The company has a capital of $50,000, and intends 
to begin work just as soon as the stamps and machinery 
arrive, and they are expected every day. The carbons for 
electric lamps are made from petroleum coke, and the 
Standard Oil Company has a monopoly in furnishing this 
material. The coke for the new company will be furnished 
by the independent oil factory of D. P. Reighard & Com- 
pany. A few days ago a party of gentlemen who had an 
idea of getting up a carbon manufacturing company en- 
deavored to get the option of the coke from the works of 
this firm, but were astonished to find that the new 
company had already been formed. The coke from Reig- 
hard’s oil works will amount to about 500 tons a year, 
amply sufficient to keep a good-sized carbon factory in 
operation. Outside of Messrs. Reighard & Co. it is not 
given out who are interested in the new venture.” 


Losses HEAVY BUT Hopes HicH.—The Great Western 
Electric Light and Power Co., Limited, at its stockhold- 
ers’ meeting in London a few weeks since, heard a report 
from the directors showing that the result of the fourteen 
months’ working had been a gross profit of £1,706, which 
was turned into a loss of £3,801, chiefly owing to the 
heavy expenditure in fees, traveling expenses and general 
charges iucurred by the late directors. The chairman 
stated on behalf of the new board that in two months 
they had not been able to do much, but they had raised 
the income of their lighting stations over 100 per cent., 
and had effected such a reduction in the working expendi- 
ture as would, they believed, now make it pay; that if 
they only succeeded in doing as much business in the 
future they would have £1,500 in hand at the year’s end, 
and that they would return a profit of 30 per cent. on cap- 
ital, if the plant was fully employed. He said they had 
not yet got rid of their legal difficulties altogether, but 
hoped to do so soon. 


ELECTRIC DARKNESS IN CINCINNATI.—The Cincinnati 
Commercial-Gazette of Sept. 23 says: ‘‘There is an old 
mossback resolution in the committee boxes of Council 
inviting bids for the lighting by the electric method of the 
public parks, market-houses, public landing, etc., but it 
has never been ‘tackled’ by the electricians; just why not 
no fellow can find out. It isa matter peculiar as well as 
unaccountable. To be sure, spasmodic’ efforts have been 
made to bring the electricians to time, but they are more 
than tardy. They are innocent. Yesterday afternoon a 
consumptive effort was made to get a proposition out of 
the Brush Company to light the places indicated, but their 
representative dropped in as innocent as a lamb, and in- 
quisitive as a detective. He wanted to know what it was 
all about, notwithstanding the fact that he bad a copy of 
the resolution in his pocket, defining that Council wanted 
a proposition from the Brush Company to light those pub- 
lic places. Of course, nothing was done in spite of the 
prayer constantly ascending, commencing with ‘ Lighten 
our darkness,’ etc.” 


SHALL MEADVILLE Have ELEctTRIC LIGHT?—The city 
of Meadville is much agitated at present over the question 
of lighting the place by electric light. A number of the 
younger men in the Council started the ball to roll, and 
since then agents for various companies have been on hand 
to show the excellencies of their light. The Fuller, Brush 
and Maxim companies are the interested parties, The 
bids were presented and published, and the majority of 
of the committee reported in favor of the Fuller light. 
Since the matter has come so near its final settlement, 
the local papers have been crowded with communications 
proand con. Dr. Elroy M. Avery, of the Brush Company, 
has taken an active part, and has written several excel- 
lent articles. The Morning News advocates “ more light,” 
and has entered upon a fierce battle against the gas com- 
pany. Hon. Wm. Reynolds, president of the gas com- 
pany, and Dr. Avery have written some very sharp letters 
to each other, and have appeared in public print. The 
fight is waxing warm, and the meeting of the Council this 
week is looked forward to with much interest. 








AN ELECTRIC LIGHT WaR AT JoLieT, ILL. — Electric 
lighting is a rather youthful industry to indulge in a cut- 
throat warfare, but two of the companies appear to be 
infected by the example of certain Western railroads, 
which have been selling tickets from Chicago to Louisville 
for five cents, with a chromo thrown in, A¢é Joliet, Ill. 

on Sept. 24, a fight was inaugureted between the Fuller 
Electric Light Company and the Van Depoele Electric 
Light Company, to see which shall furnish the electric 
light plant for which the city is negotiating. The former 
company put up ten lamps on trial and offered to put up 
the lights at 50 cents a light. The latter company then 
stepped in and offered to furnish them at half that sum. 
The Fuller Electric Light Company then agreed to furnish 
the lights free of cost to the city till the Council was 
satisfied, and then charge a price as low as any other com- 
pany. Thereupon the Van Depoele Company, in which sev- 
eral local barb-wire magnates are said to be stockholders, 
started to put up its lights, and says it will run them 
free as long as the Fuller Company. How it will end can- 
not be determined. The city can stand it as long as the 
competing companies, as it will be well illuminated and 
the tax-payers will not have to foot the bill. 


THE MERCHANTS’ ELECTRIC LIGHT AND POWER COMPANY. 
—It was a signal event in the history of electric lighting in 
Boston when the above named company was organized 
and assumed control of the local business that had been 
built up by its predecessor, the American Electric and 
Il{uminating Company. A 10 per cent. dividend on the out- 
standing capital is indicated by its present business, and it 
is stated that the board of directors feel that much larger 
dividends will soon result, in consequence of the extension 
of the company’s plant and business facilities, which will 
soon be twofold greater than at present. To meet the 
demands of their greatly augmented business, the directors 
of the company have decided to construct a new central 
station, and have already partly approved the plans for a 
four-story edifice, designed to contain the central lighting 
station, several store-rooms, and a thoroughly equipped 
workshop. It is believed that incandescent lighting appar 
atus will be included in the plant wherewith this building 
will be furnished, and electro-motive machinery for com- 
municating power to a number of factories will occupy one 
floor. In view of these facts a meeting of the directors of 
the Merchants’ Company has been summoned for Wednes- 
day next, to consider the expediency of raising the price 
of its treasury stock.—Boston Advertiser. 





MISCELLANEOUS “NOTES. 
THE WESTERN ELECTRIC Co.’s Facrory.—The factory 


now in process of erection for the Western Electric Co., 
Chicago, will probably be finished before winter sets in. 





THE UNASTHETIC PoLES.—Certain fastidious citizens of 
Memphis, Tenn., whose mouthpiece is the Avalanche, wish 
the telegraph and telephone poles to be painted some bright 
and fashionable color. 

DuE LARGELY TO ELECTRICITY.—In the year 1872 the 
consumption of copper in the United States was 34,000,000 
pounds and since that time it has steadily increased. Last 
year it was 77,000,000. 

ELECTRICAL INFLUENCES.—A scientist declares that elec- 
trical influences are changing the atmosphere of this con- 
tinent. However, no one will object to having light 
thrown on the weather probabilities. 

CABLE FROM CADIZ TO THE CANARIES.—A telegraphic 
cable to be laid between Cadiz and the Canary Islands is 
now in process of manufacture by an English firm, The 
Spanish government has ordered the work, which is ex- 
pected to be finished this autumn. The length of the cable 
is about one thousand miles. 

ELECTRICAL TIME.—The electric clocks in Paris number 
15 and 7 are upon one circuit and 8 upon another. But 
their working is not quite satisfactory. During the past 
year they have gone out of order from various causes and 
Jost as much as two seconds from the effect of the vibra- 
tions of the streets upon the regulators. 

THE AMERICAN UNION ELECTRIC Company.—An officer 
of thiscompany informs us that, so far from being insolvent, 
the company has abundant means to meet every liability. 
The action for damages and the appointment of a receiver, 
reference to which was made in these columns in Sunday’s 
issue, is alleged to be the work of a dismissed employe, 
and to be absolutely without foundation.—Cincinnati Com- 
mercial Gazette, 

NEW YORK ELECTRICAL SOCIETY.—The regular meetings 
of this society were to have been resumed on Friday, 
October 5, at the rooms of the society, corner Green- 
wich and Liberty streets. Professor P. H. VanderWeyde 
was to lecture on ‘* The Electric Light and its Relations 
to Phetography.” A large attendance was desired, as 
the subject of changing the meeting nights of the society 
was to be discussed. 

WHERE LIGHTNING FREQUENTLY STRIKES.—Lightning 
struck a contribution box as it was being passed around in 
a Breathitt County church, recently, and scattered the 
fragments in all directions. All of the $5 and $10 bills 
must have been consumed by the electric fluid, for all that 
was found in the shape of money was a plugged quarter, 
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with one side engraved for asleeve button.—Bourbon (Ky.) 
News, 


THE BRIGHTON RaILROAD.—Owing to the success of the 
quarter mile electrical railroad at Brighton, England, it is 
proposed to put down more track. Application is now 
being made to extend the system the whole front of 
Brighton under the Esplanade wall—a distance of two 
miles, and to run cars in both directions every 10 minutes, 
and also to have an electric hoist to convey passengers up 
the face of the eastern wall, a height of 62 feet. 


A New Conpvuit Company.—W. M. Singerly, John S8. 
Davis, Joseph C. Herr, Henry H. Bingham, George Mc- 
Gowan, William F, McCully, Charles H. Gross and Alex- 
ander H, Boardman are the incorporators of the Philadel- 
phia Sectional Electric Underground Company, which 
was incorporated August 17, and 1s to begin laying under- 
ground conduits in that city on Monday next. the 8th inst. 
The capital of the company is $2,000,000, in shares of $50 
each. 


WATER POWER APPLIED BY WIRE.—M. Marcel Deprez, 
the well-known French electrician, who has identified his 
name with the transmission of power by electricity along 
wires of small diameter, has just concluded a series of ex- 
periments extending over two months, the results of which 
appear to possess no small practical value. At the dis- 
tance of fourteen kilométres (that is to say eight miles and 
three-quarters English) through a wire only two millime- 
tres thick, and utilizing a mountain stream at Vizille asa 
motive power to work adynamo machine of his own in- 
vention, M. Deprez was last month able tojlight 110 Edison 
lamps in the Town Hall at Grenoble. Large crowds were 
present, and were greatly impressed. 


ELECTRICITY IN THE TORNADO.—While accounts differ 
as to its appearance and behavior, as witnessed from 
different points of observation and under different circum- 
stances, all substantially agree that it.is cone-shaped, its 
motion rotary, that its apex resembles fire and smoke, 
and that vivid lightning and heavy rain-fall usually ac- 
company it. In rare instances electricity, in the form of 
St. Elmo’s fire, will precede the vortex, and a white, 
steamy cloud will follow. Itwill be observed that the 
form of the tornado-cloud is nicely illustrated by the 
** proof-plane ” used in teaching natural philosophy. The 
small end of the plane is most heavily charged with elec- 
tricity, and, the nearer it approaches to a perfect point, 
the greater will be the accumulation; a high tension 
is caused, and the electricity must escape by some 
conductor. So, in the tornado cloud, the smaller the 
point or stem the greater the force exerted when it meets 
the earth.—Geo. C. Smith in Popular Science Monthly. 


STocKk QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Thursday of last week and 
Thursday of this week as follows: 


Sept. 20. Oct. 4 
PEIN SMO va ccvscccedshevessanave 63 63 
Western Union Telegraph.............. ° 79% 79% 
Bankers and Merchants’ Tel..... ...... 181% 132 
Commercial Telegram...........+ ..++- 101 102 
Mutual Union Telegraph.... .......... 16 oeee 
American District Telegraph........... /26 26 
American Rapid Telegraph............ co4n 51 
Bay State Telephone...............00- 90 eves 
Mexican Teiephone Co,...........+.++. 2% 2% 
National Bell Telephone of Maine..... 70 
New York and Pennsylvania........... 88 <a 
Boston & Northern Telephone ........ 100 sane 
Overland Telephone............ sseeses 25 12 
ESSELTE TET E 50 eves 
People’s Telephone ... 2. ccccsccavccs W¢ re 
People’s ‘Telephone (New England)..... sees 6% 
New York and New Jersey............ 96 93 
Ee St aor ac ibiscenessoese 100 seas 
Brush Blectric Light. ........ccccccece 93 an 
PA PP OOGE ics 60s 0secassudsoenes 25 amie 
Edison Electric Illuminating........... 50 5 
Edison Electric Light...............e.. 185 140 
U. 8. Electric Lighting................ 123 130 
Electric Railway of United States..... 70 7 
American Bell Telephone.............. 225 221 
EN os hans ke eeses seanees 27 as 
Solenoid Telephone.............eeeeeee eae 125 





ELECTRICAL PATENTS ISSUED 


And Dated Sept, 18, 1888. 
Armature for dynamo-electric machines; Charles F. 
RE, CONNIE CN. nk voccheciecageasbacsiaces 285,457 
Armature for electric motors ; Charles E. Ball, Phila- 
delphia, Pa 285,547 
Fire-extinguishing system ; Charles E. Buell, New Haven, 
Tas 9h s Chaba kik ames biacen ccawwcse uh ceset calte 285,459 





The object of this invention is to cause an alarm when a fire 
occurs In any part of a building through which the circuit is 
established, while at the same time the valve controlling the 
water sprinklers is automatically freed. The main wire which 
starts from the main battery M B includes relays R wherever it 
is desired that an alarm shall be sounded, the number of stations 
being multiplied for greater security. The circuit is kept 
closed in every case,either by grounding the line at the two 
ends or by using a return conductor. ‘These relays, therefore, 
hold their armatures attracted. But there are several points in 
the main wire where the circuit is completed by a thermostatic 
device, either a wire of fusible alloy or a spring working by dif- 
ference of expansion, so adjusted that it opens the circuit when 
heated to a certain point. ‘hese devices are shown at 1, 2, 3, 4, 
5, 6, 7, 8. When a fire occurs in any part of the building, the 
circuit is thus opened. The armatures of the relays K are re- 
tracted by their springs and fall against the back contact points, 
thereby closing a local circuit which includes a gong G and a 





local battery L B. Two gongs are here shown, one at 
each of the two stations. The gong, which is operated 
by a clockwork mechanism, rin the instant the local 
battery circuit is closed. By suitable modifications the inventor 
makes the gong G serve the purpose of sing A and gong. ve 5 
shows how the same electro-magnets may thus fulfill a double 
function, the lines x y being the main circuit wire, and the dot- 
ted lines the local circuit, which becomes closed at c when the arm- 
ature falls back. In this case the clockwork is di sed with 
and the bell works like the ordinary vibrating bell. Fig. 3 shows 
another such arrangement which will be readily understood. At 
one station (No. 1) is shown the main pipe m of a water supply 
ee or more branch pipes P extending through the build- 
ing to protected, and provided with sprinklers that open by 
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were 


Iran 


Station 2. 











heat, one such being shown at Sand a modified form in Fig. 4. 
The water is not admitted into the branch of pipes as long as the 
valve Visclosed. On closing a switch d the current from the 
local battery L B heats fine platinum wire completing the special 
circuit through a glass tube 7' containing an explosive mixture, 
which bursts the tube allowing the weight w to move the lever / 
and open the valve V. 
Apparatus for charging and discharging secondary bat- 

teries ; Edward Weston, Newark, N.J., assignor to the 

United States Electric Lighting Company, New York, 285,714 
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This invention relates to new features in systems of electrical 
distribution by means of accumulators C C’ C”, which are situ- 
ated at various points of distribution and periodically included 
in series in the charging circuit B, fed from a central station, 
where the current is a 5 ag from dynamos A A A. At each 
point of distribution, where ‘a battery of accumulators C C’ C” 
is located, is a local circuit G, whose conductors lead from the 
ends of the series of accumulators, the lamps oeng connected in 
multiple circuit between the conductors. e particular 
feature of the invention consists in the use of a 
special circuit L supplied by a battery N, and which 

rough a magnet EZ at each Garibeting point, the 
fonction of this magnet being to controla switch-lever K by 
whose motion the contact points D D are moved into or out of 
contact with the contact pieces F F. When the circuit in cir- 
cuit L is closed by the switch in the station the magnets XH are 
energized by the current from battery N and the lever K is at- 
tracted. By the motion of the lever K and contacts D D result- 
ng, the accumulators become included into the charging circuit 


Printing-telegrapb; Henry Van Hoevenbergh, Elizabeth, 


B. When the cells have been charged sufficiently the circuit L is 
opened, and the accumulators become disconnected by the return 


motion of the switch-lever K. A _ special switch e’ 
is also laced near each electromagnet F, by turn- 
ing whic the electro-magnet becomes _ short-circuited, 


so that the time of charging may be controlled or limited from 
that point as well as from the central charging station. 


Device for adjusting the brushes of dynamo-electric 

machines ; Charles J. Van Depoele, Chicago, I]..... 285,527 
Dynamo-electric machine ; Chas. E. Ball, Philadelphia, 

MURR GROEES he 5b TN Go hte cives odd rece Cees ebeeces rector 285,549 
Duplicate switch-board for ae exchanges ; Geo. 

M. Phelps, Jr., Brooklyn, N. Y., assignor to the 

Western Electric Company, Chicago, Ill........... . 285,670 
Dynamo-electric machine; Robert J. Sheehy, New York, 

x a oe Kh ceqnee pe dense 2 46 00 ET ee 285,691 
Electric arc lamp ; John B. Tibbits, Hoosic, N. Y...... 285,445 
Electric connection for railway rail ; William W. Le 

Grande, Louisville, Ky., assiguor, by direct and 

mesne assignments, to the National Electric Railway 

Signal Company, same place...........2+ esse e+ eens 285,494 
Electric thermostat ; Frederick H. Prentigs, Boston, and 

James A. Tilden, Hyde Park, assignors to the Auto- 


matic Fire Alarm Association, Boston, Mass.......... 285,676 
Electric gas-lighting burner ; David Rousseau, New 
po em er yee A) A ree 285,682 


Electric-arc lamp ; Edward Weston, Newark, N. J., as- 

signor to the United States Electric Lighting Company, 
bE ie Pr rere pad os 2 w.ee- 285,715 
Insulating electrical conductors; Herbert O. Phillips, 
Waterbury, Conn., assignor to Holmes, Booth & Hay- 
GHOUNE, WIETID DURES 6 oo 0:00. 0:00 0.0.0:0000.0:0.05,00000000090s 000068 285,673 
Machine for insulating electric conductors ; Herbert O. 
Phillips, Waterbury, Conn., assignor to Holmes, Booth | 

& Haydens, same place. ......ccccccccccccccccsscceces 285,672 


N. J., assignor to the Western Union Telegraph Com- 
TMM, IUOW SOPR, Dey sncceccccvcecctvesases se eeeeeee 285,709 
Printing-telegraph; Henry Van Hoevenbergh, Elizabeth, ‘ 
1 Rt A ee A ee eee Pee ee errr ee p 
Regulator for electric apparatus; Charles J. Van De- 
poele, Chicago, Ill..... Pree eS) 6 pina gaia gah ene we w+ 285,528 
Railroad signal; William L. Doyle, Buffalo, N. Y....... 285,589 
Secondary battery; Charles J, Van Depoele, Chicago, 
Til 285,529 


285,602 
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This invention embodies a method whereby the charge and dis- 
charge of a battery of accumulators used in a system of distribu- 
tion, may be regulated and controlled. A pivoted lever a carries 
three 9 shaped pieces b c d, which, by the motion of the lever, are 
made to dip into mercury cups e ve ”’ g g’ so as to close the cir- 
cuit in various ways, the motion of the lever being controlled by 
the armature F actuated by the magnets mn. When this lever 
a is tilted in such a manner that the piece b dips into the 
mercury cups e e’, the circuit of the generator is completed 
through wire OC’ to _ the _ electro-magnetic motor G 
through whose magnetic field it passes on_ its 
way to the accumulators B B B. The armature is included 
in a circuit of tt of high resistance supplied by all or a part of 
the accumulators B B. The motion of the armature is commu- 
nicated by a spindle H to a train of wheels K which constitutes a 
counter. The last wheel of the train gears with a pinion shaft 
carrying a contact arm ¢ which moves over a disc 0, and can 
close a circuit through either of two contacts p p’ according to 
the direction of its motion. When the charging current from 
the generator A is passed the motor G moves, the rapidity of rev- 
olution being regulated by the strength of current passing 
through the field coils. The wheels K are moved by the arma- 
ture,and with them the contact / is also moved until finally it 
touches the stop p, whereby the current of the batteries is closed 
through wires A M, including the magnet m which causes 
the lever a to tilt so that the generator is discontinued at b. At 
the same time the local circuit, through the lamps r 7 7, is closed 
atc. This local circuit again includes the field magnets of the 
motor G, but in this case the current passes in the contrary di- 
rection, so that the motion of the wheels K and of the contact / is 
reversed. This corresponds to the discharge of the battery. 
When the contact / has moved around sufficiently to touch the 
stop p’, then the local circuit L M is again closed, but this time 
through the magnet », and the lever a@ is again tilted so as to 
assume the same position as before, and the discharge cells be- 
come included in the charging circuit as before. 


Telethermometer; Chas. L. Clark, New York, N. Y., 2. 
assignor to Robert Hewett, Jr., same place.......... « 285,572 





BUSINESS NOTICES, 


BEATTY’S GREAT ENTERPRISE—AN ORGAN EVERY FIVE 
MINUTES.—We are reliably informed that Daniel F. Beatty, 
the enterprising organ builder of Washington, New Jersey, 
is now finishmg a completed instrument every five (5) 
minutes, and that there are 5,000 constantly in process of 
manufacture in his great works. Read his new advertise- 
ment in this issue carefully, and order an organ without 
delay if you desire to secure the lowest limited time price 
of only $49.75. 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 


advertisement in : 
The Electrical World. 


.AT-HEA D CA RDS.—Lovely set,4designs. Mailed 
on receipt of 5c. HEARNE & CO., Box 1487, N. Y 


Pride, Fraleigh & Kyle sicctricfans ana’ Con- 
ractor’s, 2 23 and 25 Dey Street, New York. 


EVERY THING 


Belating to SS Pi ini for sale, and Electrica 
Work done. . F. FAIRMAN, Cooper Union, N. Y. 











_ & ‘MAMMA’ Ss DARLING. 153 
Beautiful set of imported Cards by mail on 
receipt of three 2c. stamps. WHITING, 50 
Nassau St., N. Y. 


Telegraph and Electrical 


Medical Batteries, Inventors Models, send for 
mental Work, and pee brass castings. Sen 
catalogue C. E. JONES & BRO. Cincinnati 

Mention this oer to insure reply. 


TH E 








N. Y¥. APPLEGATE ELECTRIC 
MATTING COMPANY. 
Invisible Electric Alarm Matting Appliances. 
Send for circular. Office, Mills Building, 35 
Wall! Street, New York. 


ONSULTING CHEMIST AND ELEC- 

J TRICIAN.—Analysis of all commercial and 

technical products. Investigations made on all ques- 

tions bearing on electricity. Full information and 

prices mailed _ on a. JAMES H. STEB- 
BINS, SR.. 8. F.C S., 117 Pearl St., New York. 


French Battery 
for the cure 0 


Rheumatism, 
Neuralgia & 


Nervousness. Sena ron ons ar. 
Cc, E, JONES & B nucianati, Ohio 
Mention this peger to insure _ 


_—'s—“s KF: STABLISHED 1859. 


PLATINUM. 


H. M. RAYNOR, 
25 BOND STREET, New Vork. 


NEW FOOT LATHES 


For Electricians 
Send stamp for circular to 


Narragansett Machine Co. 


PROVIDENCE, RB. I. 


te LAZELLE & 00, 


MANUFACTURERS OF THE BEST 
AND CHEAPEST 
ELECTRIC IRON BOX & 
SKELETON BELLS, 
MEDICAL BAT- 
TERIES, ELEC- 
TRODES,BUZ- 
ZARS, ETC. 

Experimental work and Elec- 
trical Supplies of all kinds a spe- 


cialty. 
48 Centre St., New York, 


The Sufolk Electric fe, Co, Ci, 


28 SUDBURY ST., BOSTON, 


MANUFACTURERS OF 






































Electric Bells, Striking Gongs, Annun- 
ciators, Burglar Alarms, Push But- 
tons, Switches, Keys, Spark 
Coils, Batteries, Electric Gas 
Lighting, and Special- 
ties _of all kinds. 


Two HUNDRED MEMBERSHIPS TO THE 
Electric, Manufacturing and Mis- 
cellaneous Stock Exchange 
of New York (Limited) 


having béen applied for, a limited number (100) are 
now offered at $250. (The right to reject reserved. 
Application blanks may ve had of and subscriptions 
made through and payable to the order of 

THE THIRD NATIONAL BANK, 20 Nassau Street; 

THE St. NicHoLas BANK OF N. Y., No. 7 Wall Street 

Tue CHATHAM NATIONAL BANK, No. 196 Broadway 
or Messrs. HAGEN & B1uuiNneG, Bankers, No. 1 Wall St 

Subscriptions can also be made, and information 
and list of present subscribers obtained at the Com- 
missioner’s office, Mills Building, 35 Wall Street, 7th 


or 


floor (rooms 26 and 27). 


JUST PUBLISHED. 
Fully Dlustrated. Price, $3.00. 


PHILIP REIS 


Inventor of the Telephone. 


A Biographical Sketch, with documentary 
testimony, translations of ‘the original peoere of 
the Inventor and contemporary publications. 
By SILVANUS P. THOMPSON. 


Catalogue of Electrical Books free on application 


E. & F. N. SPON, 


35 MURRAY STREET, NEW YORE 





Short-Hand Writing 
thoroughl taught by 
mail. Good. situations pro- 

cured al 
thoroughly . 
First-class stenographers 
furnished railroad offic- 
ials without charge for 
my services. Corres- 
| nem ene solicited. Cali 
graph s sold. Special in- 
ucements offered opera- 
tors and railroad officers. 
Send for COLLEGE RE- 

PORTER and caligraph circulars to W. pp 

swexo, 


JOHN B. SABINE, 


ATTORNEY AND COUNSELOR-AT- 
LAW, NOTARY PUBLIC 


(ROOM 20), 
102 Broadway, New York. 


Companies incorporated at $20 to $100, ex. 
office fees, 

Letters patent obtained at $20 to $65, ex. 
Office fees. 

Titles searched at 1 per cent. of the value of 
the property. 

Collections made at 10 per cent. 

Contracts, assignments,etc.,drawn at $5 to $25. 

Deeds, mortgages, etc, drawn at $3 to $30. 

Wills drawn at $5 to $40. 

Special terms for general assignments and 
compositions. 

Special attention given to Patents for Electri- 
cal Inventions, and to litigation concerning the 
same. Correspondentsin all parts of the country. 











THE “ELGIN” ) TELEPHONE, 
for Private Lives. Copied by many, ex- 
celled by none! Address for illustrated 
circular ELGIN TELEPHONE Co.. Elgin 
Kane County, Ill., U.S.A. L. G. Tillotson 
& Co., 5&7 Bey St., Agents for New Y ork, 


Bel Telephone Stocks 


ought and sold by J. 0. SHIRAS, No. 
Tr West Third Street, Cincinnati, 6 


MONEY LOANED ON TELEPHONE STOCKS. 











NEARLY READY. — 
ELECTRICITY 


THEORY AND PRACTICE, 


The Elements of Flectrica Engineering. 


A Clear Explanation of thescientific prin- 
ciples and the practical appli- 
cations of Electricity. 


Lieut, BRADLEY A. FISKE, U. §.N. 


8vo, Cloth, 180 Illustrations, 
D. VAN NOSTRAND, Publisher, 


23 Murray & 27 Warren Sts, New York. 


Complete Catalogue of Electrical Books will 
be sent to any address on application. 











PHOSPHOR-BRONZE 


TELEPHONE WIRE. | 


The STRONGEST, TOUGHEST and BEST for line wires of electric 


its weight per mile. 





: , SPRING 
v¢ Php Cot. Bion eo, 


THE PHOSPHOR.BRONZE 


512 ARCH ST., PHILADELPHIA, PA. 


and acoustic telephones. 
SMOKE. ACIDS and DAMPNESS. TENACITY more than FOUR times 


Will not STRETCH nor RUST. RESISTS 


PHOSPHOR-BRONZE RODS, 


METAL AND WIRE, 


” wee to German silver or brass for electrical apparatus. fae 
extensively used throughout the country. Address 
SMELTING CO., LIMITED 


Owners of ‘the Uz. 8. bases. +n tamdannand Patents. Sole Manufacturers of Phosphor- ‘Bronze in the United States. 








The 


New York Elects Lint Co 


Manufacture and furnish aerial Telegraph and Telephone Cables absolutely free 


from troubles of induction. 


These cables have the advantage that they may be laid underground at any time should 


legislation compel such a course. Estimates and cables of all sizes, lead inclosed or plain, for 
underground construction furnished for territory outside of New York. 


Advanced scientific principles are applied in these manufactures. 


Full explanations given on application. 


OFFICES, 37 & 39 WALL STREET, NEW YORK. 
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FIA & HERRMANN, 


169 


and 170 FULTON 





To all the Different District Telegraph Companies, 


STREET, New York. 


MANUFACTURERS OF 





Double Pen Registers, Call Boxes, Electric Bells, Batteries and Annunciators, Electric Lamps 


Independent Wire Local Burglar Alarm Apparatus, and every description of 


ELECTRICAL INSTRUMENTS AND APPLIANCES. 


Strictly first-class in quality, at prices 
MUCH LOWER THAN THEY CAN BE PURCHASED FOR ANYWHERE ELSE. 
ESTIMATES PROMPTLY FURNISHED. 





-Amerigau Spiral 
Teleihoue Wit 
dll) 


43 MILK STREET, 
BOSTON, MASS,, U. 8. A. 


NATHAN CLEAVES, President. 

ALEXANDER R. BENTON, General Manager. 
LYMAN B. JEWELL, Vice-President. 

LEwWIs C. BENTON, Secretary. 

GoRHAM GRAY, Treasurer. 


Spiral Telephone and 
Telegraph Wire, 


FOR 
Long and Short Distance 
Telephoning. 


UNLIMITED DISTANCE 


FOR BOTH 


TELEPHONE & TELEGRAPH SERVICE. 


UNDERGROUND, AERIAL & SUBMARINE, 


The agitation of each separate molecule com- 
prising the central portion of the Spiral Wire is 
in a direct line with the length of the wire, 
the electrical current having an unretarded 
straight circulation through the central core 
from end to end, protected by four or more 
spirally arranged surfaces on the exterior of 
said wire, which convey continuous spiral cur- 
rents, constantly throwing aside the adjacent 
inductive currents of other parallel wires, and 
also all atmospheric influences likely to retard 
the reproduction of articulation; hence 
INSTANTANEOUS reproduction of articula- 
tion from end to end of the spirally grooved 
wire over unlimited distances. 

For telegraph use the Spiral Wire must be 
acknowledged as the only perfect conductor, 
breaking the circuit instantaneously and admit- 
ting of greatly increased rapidity of telegraphic 
communication, 

The Spiral Wire is its own insulator. 
Its agitation is instantaneous throughout, 
The longer the Spiral Wire the less is it affected 
by any outside inductive influences, and abso 
lutely uninterrupted pathway is insured through 
out the core. 

The weight of unlimited distance Telephone 
and Telegraph Wire is but 110 lbs. per mile. 

Orders will meet prompt attention. 

The patents for this electrical conductor were 
granted only after long practical tests at Wash- 
ington, and its superiority acknowledged by the 
best electrical authority, who had heretofore 
pronounced it a fallacy. 


American Spiral Telephone Wire Co., 


43 MILK STREET, 


BOSTON, MASS. U. S. A. 
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THE 


ELECTRICAL WORLD, 


TERMS OF SUBSCRIPTION, 


orcelain Insulators, 
LARGE AND SMALL, 


FOR 


Telegraph, Telephone 


P 


Electric Work. 





Invariably in advance: 


One Copy, 1 year, Postage Prepaid, $2.00. 


4 


Six Months, $1.00; 


Three Months, 50c. 


To foreign countries in the Universal Postal 
Union—which includes Newfoundland, England, 
France, Germany, Australia, etc.—the subscrip- 
tion price, postage prepaid, is $3.00 per annum. 





W. J. JOHNSTON, Publisher, 


No. 9 MURRAY ST., NEW VORK. 


UNION PORCELAIN WORKSS,|— cite 


Patent ( Office. 
H. GARDNER, 


166 Fleet St., 
London. 


Successor to 


Messrs. Robertson, Broo- 
man & C0. 


Gives prompt person- 
al attention, and ob- 
tains Patents for In- 
ventions, Protection 
for Trade Marks, etc., 
at fixe’ and moderate 
charges. Pamphlet of 
costs gratis. 





B00 Eckford Street, 
_ GREENPOINT, ee 








LYMAN $0. K. INSTRUMENTS. 


Thirty years’ practi- 
cal experience, 


Provisional Protection, ff 





ow. T. HENLEY’S 
== TELEGRAPH WORKS COMPANY 


(LIMITED), 





Telegraph Engineers and Oontractors 


Wire Drawers and Galvanizers. 
MANUFACTURERS OF 





No. 20. K. Kry No. 20. K. SounpER. ;Submarine, Subterranean and Aeria 


Cables of every description, for Tele- 
graph, Telephone and Electric 
Light Purposes. 


Henley’s Patent Ozokerited Core, 


Henley’s Patent Dynamo Machines 
and Electric Lamps. 


The above Sounder is warranted to work well 
where any sounder will. Price, $2.60, C. O. D.,with 
privilege to examine before paying for it. 


The above Key is a perfect working key, 
and has pure platinum points, Finished 
Brass Lever and Rubber Knobs. Price, 
$1.45, C. O. D., subject to inspection. 

These are no Toy Instruments. We guarantee them to work well where any Key or Sounder 
will work. Both Key and Sounder lever are brass and nicely finished. 

The above Sounder and Key (either on one base or separate, as ordered), one full-sized Callaud 
battery, 1 lb. vitriol, 15 ft. office wire, etc., all nicely packed and sent C. O. D., $4.50, with 
privilege to examine before paying for them. 

If you want cheaper instruments, send 3 cent stamp, for our reduced price list. Will fill 
all orders the same day we receive them. Address, mentioning THE ELECTRICAL WORLD, 


A. B. LYMAN & CO., 
386 SOUTH WATER STREET - - CLEVELAND, 0. Western Electric Co, New York, vhicago. 
THE KERN ER "“STY LOGRAPHIC PEN. 


‘0. a a $1.00 


THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 

The flexible air tube attached to the needle extension gives a soft and delicate touch to the pen and a vibratory motion 
which keeps the ink in a constant state of agitation while writing and causing a perfect flow to the point. Our $1.00 pen equal to 
the best. The difference in price depends alone upon the ornamentation. Our No. 5 RULING PEN is the BEST IN THE 
WORLD tor Book- keepers. A perfect line always assured. No blurring or blotting. Price $1.50. Other styles a:cord- 
rng to mounting, $1.25, $1.50 and $3.00. Ask your stationer for them, or send to 


THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York. 


THE BERGMANN & HAID BATTERY. 
THE GREATEST OPEN-CIRCUIT BATTERY IN THE WORLD! 


BERCMANN & Co. 


Have now succeeded in supplying what has till now been the GREAT DESIDERATUM in Telephone and all open 
circuit work. This Battery is not only 


The Simplest, Cleanest, Most Economical and Most Durable of All, 


but it overcomes all the existing defects of the Leclanché and other forms hitherto employed. 


It is Small, Neat, Compact and very Portable, Hermetically Sealed, and Guaranteed to form 
no Gases. On this account it requires hardly any attention. 


IT WILL LAST MORE THAN TWICE AS LONG as any other. IT IS CHEAPER than any other. 


PRICE CHANGED TO $1.20, COMPLETE. 


Estimates for any kind of cables or core fur- 
nished. OFFICE: 
8 Draper’s Gardens, Throgmorton Street, 


LONDON, ENGLAND. 
Works: North Woolwich. 
AGENTS IN THE UNITED STATES, 











Samples sent to dealers and telephone exchanges on application. Send for circular. Liberal Discounts to deal 


BERGMANN & CO., 


ELECTRICAL WORKS, 
292 to 298 Avenue B, corner Seventeenth Street, New York. 





Height, 644 inches. 
Diameter, 334 inches. 


VIADUCT . 
Mannlectarinal 


OF 





WORKS: 


OFFICE: 


CHAMBER OF COMMERCE, 


ROOMS 29 AND 31. 


This company, in connection with its present 
affairs, will continue the business of the late 
firm of 


DAVIS & WATTS, 


to which it has succeeded, the latter firm having 
dissolved, and Mr. Augustus G. Davis, its senior 
member, having assumed its entire assets and 
liabilities. 


Mr. Davis has transferred to this company (of 
which he is president) 


All Interests of Whatever Nature 


Heretofore pertaining to Davis & Watts, 
and will henceforth give his personal super- 
vision to the manufacture of electrical 
goods of every description. 


Having increased facilities and ample 
capital, we will carry a Jarge stock of 


TELEPHONE, TELEGRAPH, 
ELECTRIC LIGHT, 


and American district supplies of all 
kinds. 


Our works are on the Patapsco River, at the 
Relay Station, B. & O. R. R., with an abun- 
dance of water power. 


We carry continually a large stock of 


CROSS-ARMS, 
PINS, 
BRACKETS, 


INSULATORS, 
AND WIRE 


(both line, office and electric light), and our 
prices will be found most reasonable. 


We solicit a continuation of the favors hereto- 
fore extended by customers to the late firm of 
Davis & Watts, in the assurance that we can 
and will make it to their advantage. 


We have in preparation 


A New Illustrated Catalocne 


which, when ready, we shall be pleased to fur- 
nish. 


VIADUCT MANUFACTURING CO., 





A. G. DAVIS, President. 


BALTIMORE CITY. 


RELAY STATION, B.&0. RR. 





to 
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FOR ONLY 









BEATTY’S PARLOR ORGANS ONLY 


949,75 


1-Cello, 8 ft. tone, 2-Melodia, 8 ft.tone,! French Horn svoiv eT = 


1 = =} 3 ‘ Ses. 7. REGULAR PRICE, $95.00, WITHOUT BENCH, BOOK AND MUSIC. 
=— —— PREPAT®. A WITH BEAUTIFUL CHIME OF SWISS BELLS. 
antl! 
Bs tO AN j I) a STOPS. 3-Clarabella, 8 ft. tone, 4-Manual Sub- | Grand Organ Right and Left Knee Stops, to 
CSSA { a Ras ea LEP, ass, . tone, &-Bourdon, 16 ft. tone, 6-Saxaphone, 8 [t. tone | control the entire motion by the knee, if 
TIT ben VOG te di Gamba, 4 —. Senet, ep td y — | Receener7 : B lg. (5) SETS of GOLDEN 
q ~ a \ 4 ft.tone, 10-Grand Expressione, 11-Frenc orn, . tone, ONGUE REEDS, as follows: A set of - 
Aj Lu THE VERY LATEST AND \) mss ' ny %, Loma Mines 12-Harp Aolian, 13-Vox I utuana, is-Echo, 8 ft. tone, 15-Dulciana, erful Sub-Bass Reediar ect ‘of 3 Getewio of 
—— . aL. 8 ft. tone, 16-Clarionet, & SWISS BELLS, 17-Voix Celeste, 8 | VOIX CELESTE; one set of FRENCH HORN 


BEST IMPROVED FORMS OF 


Telegraph Instruments, 
Batteries and Supplies 


ARE FULLY DESCRIBED IN OUR 


New, Large Illustrated Price List 


FOR 1883, 


| 
| 


o's 


<== + 


ay 


which we will send free and post-paid to 
any address upon receipt of request, 


J. H. BUNNELL & CO., 


112 Liberty St., New York. 





J. H. LONGSTREET, 


No. 9 Barclay Street, 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies 


OF EVERY DESCRIPTION, 





‘ N 
Ysins. I 









ee00e0e288° 


ew Style No. 
hgth 40 ins 


REEDS. and 2 1-2 Octaves each of Regular 
GOLDEN TONGUE REEDS, Besides all this, 
it is fitted up with an OCTAVE COUPLER, 
which doubles the power of the instrument, 
Lamp Stands, Pocket for Musi:, Beatty’s 
Patent Stop Action, also Sounding Board, 


ft. tone, 18-Violina, 4 ft. tone, 19-Vox Jubilante, 8 ft. tone, 20-Pic- | 
colo, 4 ft. tone, 21-Octuve Coupler. 22-Orchestral Forte, 23- 
Grand Organ Knee Stop; %-Right Organ Knee Stop. 
ter This Organ isa triumph of the Organ Builder's Art. IT 
IS VERY BEAUTIFUL IN APPEARANCE, BEING EXACTLY 
KE CUT. The Case is of Solid Walnut, profusely ornamented 
with hand-carving and expensive fancy veneers. The Pipe-Top | &c. It has a Sliding Lid and conveniently 
is of the most beautiful design extant. It is deserving of a | arranged Handles for moving. The Bellows, 
place in the millionaire’s parlor, and would | which are of the upright pattern, are made 
ornament the boudoir of a princess. from the best quality of ubber Cioth, are 
s of great power, and are fitted up with Steel 
TIVE SETS REEDS. Five Octaves,hand- opeage and the best quality Pedal Straps, 
es SONIC appearance. | ‘The ledals, instead of being covered with 
f=. It will not take the dirt or dust. It contains | carpet, are lolished Metal of neat aesign, 
Miww) the Sweet VOIX CELESTE Stop, the Famous | and never get ou! of repair or worn. 
SPECIAL TEN DAY OFFER to Readers of 
The Electrical World. 
If you will remit me $49.75 and the annexed 
Coupon within 10 days from the date hereof, 
I will box and ship you this Organ, with Organ 
® Bench, Book, ete., exactly the same as 1 sell 
; for $95. You should order immediately, and 
in no case later than 10 days. One year’s test 
trial given and a full warrantee for six years. 


= - ~ Given Under my Hand and Seal 
\ - picte instru- 






























ny 


Y 











¥ If you cannot accept this 


MMe great offer now, please 

\ write me af. once reasons 
why. Let me hear from 
mm) you anyway. lam now 
shipping a com- 




















ed 


) 


Sees! October 6, 1883. 
mentevery five minutes. 5,000con- 


. stantly in process of manufacture. : 
Soma) © Works and Yards occupy 13 acres. 
RS i Working Nights until 9 p. m., by / 
A at Electric Lights. Come and see for your- 
ill \\ self. SS VISITORS ALWAYS WELCOME. —_— U 


An raceipt o7 tht= Osan fee per tice | 

COUPON THE ELECTRICAL WORLD $45.25 

s n h by Bank Draft, Post Office Money Wraer, Registered Letter, 
gna ne or by’ Check on your bank, if forwarded within 10 duya from 
date hereof, I hereby agree to accept this coupon for $45.25, as par! payment on my 
celebrated 24 Stop $95 Parlor Organ, with Bench, Book. ete., providing the cash 
balance of $49.75 accompanies this coupon; and I will send youareceipted bill in full 
for $95, and box and ship you the Organ just as it is advertised, fully warranted for 
six years. Money refunded with interest from the date of remittance if not as repre- 
sen after one year’s use. (Signed,) DANIEL ¥F. BEATTY, : 


kd Asa further inducement for you (provided 

iid) El HT PREP iD. you order immediately, within the 10days), 

ree to prepay freight on the ve organ to your nearest railroad freight station, ans 

pofat east of the Mississippi River, or that far on any going west ofit. This isa rare oppor 

. tunity to place an pam pen sos as 2 — at your er, gy eg ae prepaid. at munu- 
J ‘ nad cen, rder now; no ng * y y correspondence. 

AW TOC 2DE faa Enclosed find $49.75 tor organ. I have read your state- 

: Ek sment inthis advertisement, and I order one on con 

i <— dition tha must prove exactly as represented in this advertisement, or | shall return it 

ot the end of one year’s use and demand the return of my money, with interest from the 

eX very moment | forward it, at six per cent.according to your offer. Be very particular to,give 

4 Name, Post Office, County, State, % 2 Station, and on what Railroad. 

— Be sure to remit by Bank Draft, P. O. Money Order, Registered Letter, Express prepaid, 

Lor by Bank Check. You may accept b solenrer on a Gay nae yosass 7 fame oF rat ear. 

: which will secure this special offer. I desire this magnificent instrument introduced withuu, 

delay, hence this Nig PROVIDING ORDER iS GIVEN IMMEDIATELY. 


Address or call on DA FL F, BEATTY, Washington, eW Jersey 


the Manufacturer 
















































tothe” 


1t. hoxed, about 400 










1818.—Height, 72 ins. 
Weirt 











PLATINUM. 


JOHN H. MUEGGE, 
MANUFACTURER OF ALL KINDS OF 
|\Crucibles and Vessels. Plate, 
Wire, Foil and Sponge. 
Scraps purchased. 
No. 91 Liberty Street, New York. 


ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 
AND BATTERY MATERIAL. 


Telegraph Instruments for Rail-| 





| 


road Use a Specialty. 








my EDUCATIONAL ELECTRICAL 


“THE STUDENT'S ELECTRICAL CABINET ” 









with Elementary Guide of Instruction. Price, $15 complete. 


Address for circular, | CURT W. MEYER, 11 Dey Street, New York. 














sds OTEL AND HOUSE 


ANNUNCIATORS. 


Our Annunciators, 
both"for houses and 
hotels, are after the 
French 


They are elegant in 


pattern 


design, style and 
finish, and the drops 
check back by elec- 
tricity, which make 
much 


them very 


preferable to any 
other style that is in 
use, 

We are having a 
very large sale of 
these Annunciatorst 
from the fact tha 
all who use them 
once will use no other 
style afterward. 

Our prices are ex 
tremely low. 

Electric Bell Sup- 
plies, Burglar Alarm 
Supplies, Electric 
Light Supplies, Tele- 
graph Supplies, Tele 
phone Supplies, Elec 





tric Gas Lighting 

Apparatus, Medical 

Batteries, Watch 

Clocks. KAGROHAT: 


We keep instock a complete assortment of the above goods, which we claim, for quality 
and price, cannot be excelled, 
Send for illustrated catalogue. 


BOSTON ELECTRIC COMPANY, 
550 WASHINGTON ST., BOSTON, MASS. 


" JEROME REDDING & CO. 


30 HANOVER ST., BOSTON, MASS.., 


MANUFACTURERS OF 


ELECTRIC BELLS, ANNUNGIATORS, BURGLAR ALARMS, 


Gas-Lighting Apparatus, Improved Lelanche Batteries, Improved 
Frictional Battery and Burners for Lighting Gas in Halls 


| 
| 
| and Theatres, and all other Electrical Supplies. 





| 


ILD 


e228 Ny E — hl My 
TT cs JY \ t 


THE 





ELECTRO-MECHANICAL 


OR 
STRIKING GONG, 

This Gong is operated bya spring, 
strikes three Lundred blows at one 
winding, is absolutely certain in opera- 
tion, requires but little battery power, 
and is sold at a very low price. 


RUBBER PIPING OR TAPE. 

The best in use for wrapping the joints of electric light and other wires. The only tape which 
will fit snugly and make a waterproof joint. Sold at a very low price. Sample sent by mail, 
PUSH BOTTONS 


Of latest design, nicely polis »d, made of all varieties of wood, at exceptionally low prices, with 
large discounts for large o. uers, 

Send stamp for our new illustrated catalogue, containing much useful information in regard to 
Electric Bells, Annunciators and Gas Lighting Apparatus, with full instructions for putting up 
and maintaining them, and diagrams showing how to run the wires. Address 


JEROME REDDING & CO., 


30 HANOVER ST., BOSTON, MASS. 


THE HOTEL ANNUNCIATOR, 

‘Jerome Redding & Co.’s Annunciator, in use in this hous , 
gives perfect satisfacti yn, and I think they furnish an idea] 
Annunciator.”’ W. L. SHEPARD, 

Proprietor Bay State House, Worcester, Mass. 

July 11, 1883. 
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WESTERN ELECTRIC COMPANY. 


NEW YORK. 


INDIANAPOLIS, 
MANUFACTURERS OF 


Telegraph Instruments and Supplies, Hotel and House Annunciators, Burglar Alarms and Call Bells, Electro-Mercurial | 


CHICAGO, 





| 


Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, Telephone Exchange Switch Boards, ete. 


VERY DESCRIPTION. 


ms 


I 


APPARATUS OF 


TELEPHONE 


AND 
CORRESPONDE TOE 


AND AERIAL CABLES, 


UNDERGROUND 





Telegra b and Electrical 


Medical Batteries, PLY odels, Experi- 
mental bt ig os 1G ine brass cas brass casti nga” Send for 
BRO. Cincinnati O 


cote’ ec. 
tion this Sosa insure reply. 


ON TRIAL ==" 
GRDAR TELEGRAPH POLES 


LIGHT POLES FOR TELEPHONE LINES AND 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire 


FOR 












Telephone, Telegraph and Electric Light, 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD STREET, 
PHILADELPHIA, PA. 


PALMER WIRE C0, 


LONG POLES FOR CITY USE CON- 
STANTLY ON HAND. 


50,000 Split Cedar Posts on Hand Ready 
for Immediate Delivery. 


BROWNLEE & CO., 
Detroit. Mich. 


TELEGRAPH AND TELEPHONE 
POLES. 
65,000 25 to 60 feet. No. 1 Quality. 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line 
of F. & P. M., Mack. Div. M.C., P. O. & Pt. 
| Austin Railroads. 

Electric Light, Railroad, Telegraph and Tele- 
| phone Companies supplied. Prompt delivery. 


HENRY C. RIPLEY 


EAST SAGINAW, MICH. 


WHITE CEDAR 


TELEGRAPH and TELEPHONE 
POLES AND CROSS ARMS. 


We are prepared to furnish White Cedar Poles 
and Pine and Spruce Cross Arms, all lengths and 
sizes, and in any quantity, delivered on cars or 
at any point in New England at short notice. 

Contracts taken for the building and 
ping of telegraph and telephone lines anyw 
in New England. 

Correspondence solicited. 


BARNES & SNOW, 
P. O. Box 493. BANGOR, ME. 


THE ~~ BRASS & COPPER CO. 























PALMER, MASS. 











TELEGPARH 


AND 


TELEPHONE 
W TR 


As Good as the best. 





uip- 
ere 


Special care 


taken in its manufacture. 





_ Write us for prices before ordering elsewhere. 








MANUFACTURERS OF 


ee Pure Electric Copper Wire, 


=x For Magnets, Telephones, Electric Lights, Ete. 


With H. Splitdorf’s Pateuted Liquid Insulation, 
covered with Cotton or Silk. 


Ane ; LINE WIRE. 
Fire-Proof House and Office Wire for Indoor Use in Electric Lighting. 
Wrought Metal Gongs, for Annunciators, Telephones, Ete. Zinc Rods, Battery Copper, Ete. 
NOs. 19 & R21 CLIFF STREET, NEW YORK. 


EDISON'S SPEED AND PRESSURE 
RECORDING GAUGE AND ALARM. 


Vibrating Gong and Batteries, to be placed in Engine Room. 
EDSON’S STANDARD GAUGES 
are alike adapted for steam, high and low pressure, water, oil and gas in 
reservoirs, pipes, etc., and are indispensable to safety and economy. 
THE ALARM GONG, 

by ringing at the boiler, prevents explosion and saves both life and prop- 
erty. The speed of DYNAMO MACHINES must be uniform, and these 
chart records are the best checks against irregular speed, placing respon- 
sibility where it belongs. 

For descriptive illustration see No. 
pampblet and prices address 


The Edison Recording and Alarm Gauge Co.,No. 77 Liberty Street, N. Y. 


GEORGE WESTINGHOUSE, Jr. President. ROBERT PITCAIRN, Treasurer. | 
C. H. JACKSON, Vice President and General Manager. ASAPH T, ROWAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO., 


PITTSBURGH, PENNA., 


A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY, 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 


AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


tay~ Plans, estimates and detailed descriptions, riptions, together with references to apparatus in prac- 
tical operation, will be furnished upon application. 
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Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Way, 


For Men, Women and Children. 


How TO GET STRONG 
ind HOW TO STAY $0 


isa volume that should be in the hands of every” 
body that places a proper value upon health, and 
the most practical way of obtaining and preserving 


"* cmbe First Wealth is Health: —racensox. 


Simple Exercises for any 3 part or for the 
whole body, within the reach of all. No costly 


apparatus needed. 
296 Pages, Illustrated, Cloth, $1.00. 
Mailed postage paid, on receipt of price. 


J. W. ENCLISH, Gen'l Agent, 
615 Rresdwey, New York. 


READY SHORTLY. — 


ELECTRICITY, MAGNETISM AND 
ELECTRO-TELEGRAPHY. 


A Practical Guide for Students, Operators and 
Inspectors, by 
THOMAS D. LOCKWOOD, 
With 158 Illustrations. 


D. VAN NOSTRAN D, 


Publisher, 23 Murray and 27 Warren Sts., N. Y. 


Complete Catalogue of Electrical Works will 
be one to any address on application. 








wih ili py, 


United 
States 
Mutual 
ACCIDENT 
Association, 
320 Broadway, 
>< 





PLACE If IN YOUR SAFE, 


Invest $8 for $10,000 Accident Policy with 
$50 Weekly Indemnity in the 
United States Mutual Accident Association. 
320 and 322 Broadway, N. Y. 


and place it in your safe. Twenty-five dollars a 
year will carry this insurance e, and should mis- 
fortune overtake you in the way of fatal or dis- 
abling injury, there will never be cause to regret 
your forethought and prudence. European per- 
mits without extra charge. 


Blt. Lishting 


Dynamo - Electric 








Machinery. A 

ries of Lectures by SILVANUS P. 
THOMPSON, Professor of Experimental 
Physics in University College, Bristol. 
Minstrated;« Boards. 0s: 0cisvcccccceces $0.50 


Electric Lighting. Translated from the 
French of LE CoMTE TH. pU MONCEL, by 
ROBERT ROUTLEDGE, B.Sc. Crown, 8vo, 
Wee PREECE... cc cesesvescescece 


Useful Information on 
Lighting. By KILLINGWORTH 
HencEs, M.S.T.E. "tensth Edition, Re- 
vised and Enlarged. Crown 8vo, cloth, 
20 plates 


Electric Lighting and its Practical 

Sepmoattee 3 with Results from 

xisting Examples. By J. N. 
SHOOLBRED. 8vo, cloth, 5 plates........ 2.00 


Electric Lighting by Incandescence, 
and its Application to Interior 
Illumination. A Practical Treatise. 
By Wii.iamM E. SAwyYER. 8&8vo, cloth, 
SRI Tao a. ccc pecccasveccccces’ Mok 


Electric Light, its Production and 
its Use ; Embodying Plain Direc- 
tions for the Working of Galvanic 
Batteries, Electric Lamps and 
Dynamo-Electric Machines. 7: 
. UrquHart, C.E. Edited by C. 
Wess, M.I.C.E., etc. S8vo, cloth, 94 
IN". oo cuss sncmabe nesessexawes MOU 


Copies of ony of the above books, or of any 
other works, whether relating to the Science of 
Electricity or not, will be pro ey forwarded 
to any address in the United States, Canada, 
Newfoundland, Mexico, or any foreign country 
in the Universal Postal Union, postage prepaid, 
on receipt of the price. 


Remittance can be made by Postal Note, Post 
Office order, draft, registered letter or express, 
Address 


W. J. JOHNSTON, Publisher, 


Electric 





No. 9 Murray Street, New York, 


“Glves 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 
FIREPROOF INSULATED ELECTRIC LIGHT WIRE 


a From Pure Lake Superior feapper... Goptpotivity, Susranicee. 1 i 
| Patent “‘K. K.’’ Insulated Copper and Iron Wire, for Telephone and Telegraph Use. 
49 CHAMBERS ST., N. Y.. WORKS: WATERBURY, CONN. 18 FEDERAL ST., BOSTON. 
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Medical pat EES cots, Eze s 
nnati O . 
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catalogue C. E. JONES & BRO. Cin 
Mention this paper to insure reply. 


mental Work, and fine brass castings. 
NITRO-GLYCERINE COMPOUND.) 





+ —— 






| a es ow The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 
A yy safest to handle and transport under all conditions. 


Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds, 
For sale in all sections of the country by the authorized Agents of 


rvousness. Send for circular. 
c. E, JONES & BRO., Cincinnati, Ohio 


Mention this paper to insure reply. 


_ SHOR THAN D E. I. DUPONT DE NEMOURS & CO. LAFLIN & RAND POWDER C0., HAZARD POWDER CO 


W riting thoroughly taught by mail. Terms low; 











satisfaction guaranteed. Send stamp for circular WILMINGTON, DEL. NEW YORK. NEW YORK. 

7 + We HOLTON, Btennarapher; Pittsburgh, Pa. S t, R G 

ELECTRICITY 1m REPAUNO CHEMICAL CO., #0) titi Sittin 
EVERY FAMILY SHOULD HAVE ONE OF is BOSTON AND SANDWICH | TELEGRAPH ~ WIRE. Lis = ae “TELEPHONE WIRE. 


DR. JEROME KIDDER'’S GG TLASS CO. WASHBURN & MOEN MANUFACTURING COMPANY 
HleCiT-MORIcaL AWPAAUNGUS.|.... 1» ‘Scoiure cs. ~. v.| semen Coomera tales 


ee Re See r 
rer, Aue =e ler ro ering ~ the REPRESENTED BY ssi ‘ 
Sim city o peration urable Con- > 
traction and Physiological Qualities of C. E. L. BRINKERHOFF. 









Electricity they produce, 


eemseerwes Gelatinized Fibre. | =/-qgeeaaetna eee eaanene 
a (Trade Mark.) " - Teas tH EH tea PH. Hit = 
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The New Substitute for Hard Rubber. ae 


Adopted by the leading Electric Light Com : 





é Es OD Fe 
Comer ae > h “ 


ESTABLISHED 1831. CaprTaL $1,500,000. 


panies and Manufacturers of Electrical Appar- 16 Cliff and 241 Pearl Street, New York. 
atus, being a better non-conductor, lighter and 215 Lake Street, Chicago. 
d This Company having given careful attention to Telegraph Wire from the introduction of the 
anete Coy apna wits f Art of Telegraphy, an especially with reference to the conditions necessary to highest electric 
Send for samples, circulars and prices to conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 


ticular. Being the first to 


COURTENAY S TRULL, | MAKE A SPECIALTY OF TELEGRAPH WIRE 


and anticipating at an early day the great demand that would exist for that article, they ba 





af tx a ~~ | adopted and fully proved certain methods and appliances for the production of Telegraph as w 

THE B UTLER as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 
HARD RUBBER CO. PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 





& . 
eer” SS F Pp cir | C al S U D p | [ e (In connection with the DOUBLE SIEMENS FURNACE). 
All Wire made by this Company for Telegraph or Telephone purposes is thoroughly tested 
\ DISEASES CO NQU ERED! j before shipping, with regard to Conductivity, Tensile and Surden strength, as well as Elongation 
THE ENEMY ROUTED! 33 Mercer St., New York. Prices and terms for Telegraph or Telephone Wire—Plain, Oiled or Geivanized—given upon 
t _Why suffer from the effects of Rheumatism, Gout, — 
: Neuralgia, Paralysis, Dyspepsia and Nervous Dis- Manufacturers of e 


.—The qualities known as extra Best (E. B. B.) and Best Best (B. B.) kept constantly in stock, 


eases, when you can procure the only positive eradi- 


‘Sir"cmmer eee wears aoteraiver sore SMGCL Rubber, Rods, Tubing, Ete, = pays 1 
stood the ‘test, and tre pronounced invaluable as RUBBER HOOK Ki, 9 | DAY'S CHARLES WILLIAMS. JR. 


The public should be on their guard against the Swi 
many so-called Electric Belts, Bands, Armadillos, Key Knobs, Switch Handles, 
Brushes and Garments, as they are made to deceive Magnet Covers, Magnet Heads, 














the public, and not for their so-called Electric Window Tubes. with Heads (ESTABLISHED IN 1856) 
urrents. ’ ’ . - 
To distinguish the genuine from the spurious, send Battery Cells, Battery Syringes, Telegraph, Telephone and Electric Light 


for a copy of the * Electro-Allotropic Physiology.” = s . 4 P 
mailed free. Address JEROME KIDDER MANU- | ANd Specialties of any Required 


F ACTURING CO., 20 Broadway, New York City. ___ Character. WIRES AND 6 ABLES, 109 Court Street, Boston, Mass. 











THE AMERICAN BELL TELEPHONE COMPANY, ==: on.x wy sue 1veron 


W.tH. FORBES, President, W. R. DRIVER, Treasurer. THEO. N. VAIL, General Manager. | AUSTIN GOODYEAR DAY, 


This Company, owning the Original 


AUTHORIZED MANUFACTURER OF 








1 Liae Patents of Alexander Graham Bell for the 
are an oe AER, — 
~~ laatvie fipeaking Telephone, and other OFFICE: 120 BROADWAY, NEW YORK. THE AMERICAN 
tents covering improvements upon the =4 
rang and controlling, except ns poB FACTORY : SEYMOUR, CONN, : * 
limited territory, under an arrangement 


with the Western Union Telegraph Com- KERITE INSULATION should be used on elec- 
pany, the Gold and Stock Telegraph Com- | trical conductors for any of the following 


pany, the American Speaking Telephone | purposes: 
Company, and the Harmonic Telegraph , 

e Company, the patents owned by those|Submarine, Underground or Aerial Tele- a 
companies, is now prepared to furnish, 


upon application, either directly or through graph, Telephone and Electric Light 


c <= = Sait be eclees of oe. Cables; Office Cables and Lines ; also for 


his company desires to arrange with| Battery, Burglar Alarm, Fire Alarm, Po- 
persons of responsibility for establishing : ; : 
lice and Submarine Blasting Purposes, 


District Nh Kychange SySteMs, or for any other operation which requires per- 


c in all unoccupied territory, similar to aes, indestructible and permanent insulation of 
those now in operation in all the principal | © = aC wires. 
cities in this country. large number of 

Responsible and energetic pevene are | ANTI-INDUCTION KERITE TELEPHONE CABLES, 
ee ro ae licensees for the pur-| some of them TWO MILES IN LENGTH, are in use 
9 B in several cities, and are found to WORK PER- 


B , PRIVATE LINE AND CLUB LINE | yecTLY for that distance. 


: ; Kerite is recommended and indorsed by all 
systems, for business or social uses. Als0 | ).4 qin F 
. g men connected with telegraphy, tele- 
to introduce the telephone for phony, and electric lighting. ’ 


At the CENTENNIAL EXHIBITION at 
SPEAKING TUBE Philadelphia, Sir WILLIAM THOMSON, the emi- 
- tha aiid tentremtinds Wil be neot Electrician and Scientist, awarded to the 


Jeased for a term of years at a nom ual | Kerite Insulated Wire and Cables 


; son Competty will ty for telep one 
ines ween cities and towns where Ex- : [P MI 
change systems already exist, in ord2r to A DIPLOMA Magneto, Crank and Push Button Call Bells, 
d faciliti i. 
| pe ot — SS Jo ae For ‘‘ Excellence of the Insulation and Dura- | Electric Bells, District Bells and Switches for 
of such systems. bility of the Insulator.” Exchanges, Annuaciators, etc. 
We respectfully invite attention to this 
po toad rind any further information re-| For Sale by all Dealers in Telegraphic 
Company, Materials. 


OF o | n ‘ T=) 
No. 95 Milk Stz eet, Boston, Mass. CLARK B HOTCHKISS Gen A t Telegraph and Electrical Instruments 
All persons using Telephones not licensed by this Compete are hereby respectfully notified that . ‘ ’ 4 t acieeten Wien’ Shiiiasien Mae ‘Sle 
they are liable to prosecution, and for damages for infringement, and will be prosecuted accord- ’ , ‘ 
ingly to the full extent of the law. 120 Broadway, New York, phone Supplies of every Description, 
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The United States 
Electric Lighting Co., 


MANUFACTURER OF 





Weston Dynamo ‘Electric Machines, 
Maxim Incandescent Lamps, 
Weston Arc Lamps, 


Automatic Regulators, Carbons, Elsctrical Fittings and 
Fixtures, Safety Devices, Steamship Projectors, Electric 
Motors, Electroplating Machines, Etc. 


Office: 59 & 61 LIBERTY STREET, New York. 


GEORGE W. HEBARD, President. 
LEONARD E. CURTIS, Secretary. 
PH. FERD. KOBBE, Treasurer. 


TRUSTEES: 
EDWARD WESTON, 
WALTER T. HATCH, 
HENRY DAY, 
GEORGE W. HEBARD, 
THOMAS H. HUBBARD. 








MARCELLUS HARTLEY, 
ANSON PHELPS STOKES, 
CHARLES R. FLINT, 
LOUIS FITZGERALD. 


HENRY B. HYDE, 
JOHN A. STEWART, 
ROBERT B. MINTURN, 
LEONARD E. CURTIS. 





ARC LIGHTS. 





WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
are lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 


Number Number Nominal Horse-Power 
of Maehine. of Arc Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 11 
7 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estimates 
We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 


GUARANTEED 


By this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
Spepents regarding them, which have been so industriously eirculated of late, are false in every partic- 
ar. 


THE BRUSH ELECTRIC CoO,., 


7 No. 379 Euclid Avenue, 
CLEV ELAN D ; - OHIO. 


May 12, 1883. *_* 
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(Formerly EUGENE F. PHILLIPS), 
MANUFACTURERS OF 


PATENT FINISHED 
INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 
Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Enoased 
Wire; Anti-Induction Aerial and Underground Cables, 


eto., eto. 


Office and Factory, 67 Stewart Street, Providence, R. I. 
EUGENE F. PHILLIPS, President. W. H. SAWYER, Secretary and Electrician, 








='Thomson-Houston Electric Co. 


FURNISHES THE 


ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYSTEM 
OF ELECTRIC ARC-LIGHTING IN THE WORLD. 





In all desirable qualities of Electric Arc Lights the 
THOMPSON-HOUSTON SYSTEM has no equal. The 
lights are superior In color and steadiness, and the entire 
apparatus is more economical, efficient and safe, more 
— managed, and less liable to derangement than any 
other. 

Principal Office, 131 Devonshire St., Boston, Mass. 


H. A. PEVEAR, President. S. A. BARTON, Treas. and Manager. E. THOMSON, Electrician. 
C. A. COFFIN, Vice-President. J. J. SKINNER, Secretary. E. J. HOUSTON, Consult’g Electric'n 


DIRECTORS ; 
H. A. PEVEAR, B. F. SPINNEY, 8. A. BARTON, 
C. A. COFFIN, J. N. SMITH, E. THOMSON, 





New Illustrated Pamphlet will be sent on application. 
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